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ABSTRACT

S  The National Science Foundation Division of Science
Resources Studies (SRS) has a legislatively mandated responsibility
for the collection, compilation, and analyses of information related

to science and technology, inputs, outputs, and impact. This

constitutes a broad charter requiring diverse activities. The

products of these activities are of utility to a heterogeneous

clientele, varying from governmental science and technology

policymakers to institutional managers and research analysts. This

compilation of project summaries has been prepared to provide various

SRS users with a rapid overview of all current and recently completed

SRS projects:. All projects were either ongoing or completed during

fiscal year 1983. The summaries include information on objectives.

findings; methodology; authorship; and resulting publications and

availability. Projects are organized in the following groups: (1)

overview projects; (2) human resources (scientists, engineers,
technicians); subdivided according to characteristics; education;
employment, and projections; (3) funding of science and technology,
subdivided according to government; industry; and universities,
colleges, and other nonprofit organizations; (4) outputs and impacts;
subdivided according to innovations and inventions; bibliometrics,
economic implications, and other areas. Lists of principal
investigators, and intramural (SRS) and extramural publications are
provided in appendices. (JN)
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Aruitoxt provided by Eic:

The information generated is intended to be of interest to policymikers in all sectors of the national
science and technology enterprise us well as to those who analyze the operition of this technical
system. A nced has been expressed for a compuct reference volume thit permits 4 rapid overview of
all of the projects carried out by the Division and that provides a sumimary of edch endeavor. This
publication responds to such a need and is the third volume of an annudl Series. It presents an
overview of the many facets that are being illuminated by SRS efforts. It dlso furnishes sufficient
information on project objectives, methods, results, and references to facilitate user selection of

projects for further investigation: Any constructive criticism or comment from the user community
by which the format of this publication might be improved Would be greatly appreciated.

Chutles E. Filk, Director

Division of Science Resources
Studies ]

Directoruate for Scientific,
Technologicul, and
International Affairs

September 1983
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notes

The biwsi'on oi écieﬁce izes'o'u'rce's Studiés [SRS) 6i“tﬁé

mdnddted rcsponslblhty to collect, complle dnd dndlyze
lnformduon reldted to science dnd technology resources
and the outputs and impacts of those resources. Such a
brouad churter requires numerous activities, the products of

whlch are used by a diverse clientele, varying from gov-
ernmenml science and technology pohcymdkers to msmu-

interested not only in the actual reSults of the vanous surveys
and studies, but also in the nature of projects that are still

ongomg This compllduo'n of summaries provides these

various users with a rapid overview of all currently ongoing
and recently completed SRS projects. Summdry publications
are issued on an annual b‘ms

All perects iu;mrr[quged in this pubhcatlon were elther
ongoing or completed during FY 1983 (October 1, 1982
through September 30, 1983): The summuries include in-

formation on objectives; f“ndlngs methodology,rduthor-

ship; and resulting publications: Projects for which “NA"

is given under ‘MdJor Fmdlngs" and ‘Avalldblhty" dre

those that are ongomg and for which Fndings and resulting
publications are not yet avanlable The summaries are

organized in deor substantive groups PrOJects noted as

being intramural are those carried out dlrectly by the staff

of the _Division and may include mformauon developed

under SRS sponsorship by other Government agencies and

by contractors. Extramural projects are those for which

inStitution{s] and/or principal investigators are identified;

and are supported through NSF grants and contracts:

Appendix A is an alphabetical listing of all principal

investigators so identified in the project summaries:
_Publicitions are identified in the three formats used by

SRS: Highlighis, Detdiled Statistical Tables, and Reports.

A Science Resources Studies Highlights is normdlly restricted
to four puges and presents the essence ofthe dndlyzed ddld
in brief statements and in graphic anc

soon s feusible after the nghhghts has been issued, survey
data are released us Detailed Statistical Tables for the reference
and convenience of other analysts and reseirchers. A more
complete analysqs is then ‘developed and published in a
Final Report. When the subject is one of 4n 4d hoc nature,
the publication is identified as a Specidl Report. The SRS
Editorial and Inquiries Unit (E1U) maintains a mailing list
by which users of SRS pubhcatlons automaticilly receive
copies of Highlights, Detailed Statistical Tables, and Reports.
A hsung of all SRS pubhcauons issued since January 1,

1973; is included as zippendlxes B dnd C ofthls publication.

Written or telephone inquiries concerning the ndture and

availability of data may be made to any of the following
dpproprmte off“ces of the Dwns:on of Scxence Resour'S

lndustry Studles Group, Rm: 1:602 202- 634 4648

Universities, Colleges; and Nonprofit
Institutions Studies Group; Rm: £602 202-634-4629
Scientific and Technical Personnel Studies
Section, Rm.L61l1 202-634-4691

Demographic Studies Group, Rm. L611 202-634-4664

Supply and Education Analysis

~ Group, Rm. L611 )

_ Utilization Studies Group, Rm. L611
Science Indicators Unit, Rm. L611

202-634-4787
202-634-4655
202-634-4689
blhty of SRS publlCdtlons may be dlrected to EIU, Room
L611; 202-634-4622 or 202-634-4623.
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PROJ Eﬁ"

Objective:

To provtde consolrdated brennrdl analySes of academrc
research and development [R&D) expenditures, the utilization
of academic scientists and engineers, and the charicteristics of
the graduate science/engineering [S/E) student population.

Method:
The report presents andlyses bused on dutu selected prlmarrly

from the following three dcademrc surveys: (1) Scientific

and Engineering EXpendttures at Universities and Colleges,

FY 1972 through FY 1981; (2) Scientific and Engineering

Personnel Employed at Umversrttes and Colleges January
1973 through 1982; and (3) Graduate Science Student Sup-
port and Postductorates; Fall 1975 through Fall 1981.

Méjor Findings:
Onc out ol‘eVery ten R& D dollars was spent by universities

and colleges in 1981 and one-half of the $9 billion devoted

to basic research was performed in the academic sector;

Between 1972 and 1981 R&D expenditures by universities

grew at an average rate of 3% per year in real-dollar terms,

and academic employment of scientists and engineers rose
at about the saume rate. The number of full-time science and
engineering (S/E) professionals rose 23% in nine years; but
part-timers increased by nearly 70%. R& D involvement of
S/E employees rose 28% between 1973 and 1982; accompanied
by a similar growth in the number of S/E employees involved
in teaching and other activilies. Graduate S/E enrollment
in doctorite-granting institutions rose 16% from fall 1975-81;

with pirt-time enrollment going up faster than full-time—
27% comipired to 12%.

Resporisible SRS Organization:
R&D Economrc Studtes Sectron/Untvcrsmes and Nonproﬁt
lustitutions Studies Group

[Inframurzl]

Avazilability:
Itis antiCtpated that the final report wrll be publrshed by

spring 1984 and will be available from SRS/ Editorial and
Inquiries Unit:

PROJECT: - -
Science and Engineering (S/E) Personitel, 1982

Objective:
To provide a comprehensive overview of currentemployment

supply patterns, and the dynamlcs of the labor market for
all U.S. scientists and engineers:

Method:

Bused on data from a coordinated set cf SRS surveys and
other primary and secondary data sources. Report generally is
descriptive, with some analytical treatment of data;

Major Findings.

Job opportunities for scientists and engineers in the United
Stdtes continued to expand between 1978 and 1980 as
employment in S/E jobs increaSed by 7% to 2.6 million.
Fueled by rapid growth among computer specialists and
life scientists, employment of scientists in S/E activities
grew more rapi’dly than the comparable 'e'rﬁpl'o'y'méﬁt of
1978 and 1980, employment of woriien rose more than S
times fuster than employment of men [32% versus 6%].
Despite this dramatic growth, women represented about
13% of the S/E work force i in l980 compared to about 40%
of all professtondl and reldted workers. Employment of

member§pfmmortty groups who dre scientists or engineers

grew more rapidly than employment of whites between
1978 and 1980 {(17% for blacks, 11% for Asidns, and 7%

for whites):

Responsible SRS Organization:

Scientific and Technical Personnel Studies Section
Institution/Principal Investigator:

[Intramural]

Availability:

Science and_Engineering Personnel: A National Overview,
NSF 82-318; October 1982; Supt: of Documents; U:S:
Government_Printing Office; Washington, D.C: 20402, Stock
Number. 038-000-00518-9, $5.00; National Technical In-
formation Service, Springfield, Virginia 22161, P87877l77l788975§7,
5900 ['p}iper Lthl $4.00 [miérol‘élie]i also available from
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PROJECT:
Science and Technology Resources, 1983

Objective:
To present an overview of U.S. science and technology
resourges based on the most current information availuble
to the Foundation.

Method:

Information vriginated (Fom a scries of systemtic, regularly
recurring surveys of institutions und individual scientists
‘iiid i.'n’giiicc'r& Th'c d;it;i i'n'Llude 'r'e<L;i'th ;md 'dwel'o"pm'Lm
of W ork (b‘mu rz_scdruh appln_d rucarch and dcvclopmc.nt)
nationil objectives, dnd international compurisons. Topics
concerning scieice and engineering (S/E) personncl include
w omm dnd mmorllu.s, u.mploym;nt trcnds S/E leor murket

R&D cxpcndnurcs in the United States totaled $86.5 bil-
lion in 1983: an increuse of 9% over the previous year (4%
in constant dollars): For 1982; the overall increase in the
Nation's R&D prcndlturcs was an estimated 10% {3% in
constunt dollars).

S/E cmployment between 1976 and 1981 increased at an
‘mnuul average ol 6%; in contrast with the 3% rate for the
total work force: The S/E unemployment rate increased to
less than 3% in 1982; but was still substantially below the
9% rate tor all workers.

Responsible SRS Orgamzatnons.

R& D Economic Studies and &lcntxﬁc and TLcthal
Personnel Studies Sections

lnstltutlon/Prmclpal lnvesugator.

{Intramural]

Avallablhty

non in 1983, Highlights. NSF 82311, June n 1982,&:“.1-
able froii SRS/Editorial and Inquiries Unit. Additional
d.lld lor I‘)BI Wl“ bL mcorpordtc.d in Nalzonai Panerm of

dble in sprlna 198 from SRS/Edltorml and lnqumu Umt
PROJECT: 7 o
Science and Technology Resources; 1984

Objective:

"To present an overview of U.S. scienice and techinology

Q

RIC

Aruitoxt provided by Eic:

resources based on the most current information availible
to the Foundation.

Method:

Informition originated froin 4 series of systemuatic, regulirly
recurring surveys of institiitions. The dutd were then

aggregated by the four imajor sectors of the gconomy and
mdudz.d rcscarch and dchloment (R&D) fundmg by sources

dppln.d research. and dcvclopmcnt), and mternatmndl
conipirisons.

Major Findings:
R&D z.xpz.ndiiurés in the Uﬁiiéa States is éiﬁéétia to total
an (.sllmdltd $97.0 bxlhon in 1984; an increase of !2% over

the previous year (7% in conﬁtant dollars). For 1983; the
overull increase in the Nation's R&D expenditures is
estimated at 9% (4% in constant dollars).

Responsible SRS Organization:
R&D Economic Studies Section
Institution/Principal Investigator:
{Intraumural]

A’véil’a’iiility‘

in Nduonal R&D Expendlturcs m l984 " Highhghls NSF
83316, July 22, 1983, dviilable from SRS/Edltorml dnd
Inquiries Unit.

PROJECT:
Science Indicators—1982

Objectlve.
To prcsent quanumuvu mdlc(ltors of 'he smte of Sc1enuc

not. supplgntmg thr:judgment,of pohcymakers who are fuced
with specific science and technology issues.

Tethod:
Thc report draft wus perarcd in the SRS/Scxence Indicators
Unit for review by i speciul commitlee of National Scnence
Boiird miembers. Chaptcrs were reviewed by technical ex-
perts, and by reseuarch and dévelopment (R&D) execatives
ol othcr hdural Jgenuec and then issued by the full Na-

Major Findings:
Science Indictors—1982 is the sixth in a series of similar
reports by the National Science Board. It presents statistical

.
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indiculors with relevant interpretition dnd ckplination. It
is org,amud into scven chipters:

Internutional Sucncc and T-LhﬂOIOE)’

bupport for U.S. Research and Developniciit

. Seience and l:ng,mucrmg, Personnel

Industrial Science und Tm.Lhnolog,y

Acudemic Science and Engineering

6. Public Attitudes Toward Science und Technology

7. Advances in Science and Engince-ing

A U, —

This report contains one chupter (numbc.r \) thut wis not
part of the | zvious Science Indicators reports;

Responsible SRS Organization:
Science Indicutors Unit

lnstltutlon/ Prmclpal Investigator:

Availability:

Science Indicators—1982, will be available in early 1984 at
the Supt. of Docuinents, U.S. Governmient Printing Office:
Washington, D.C. 20302. and from the Publicaiions Office:
Rooni 235. Nationil Scienice Foundiition. 1800 G Street,
N.W.. Washington. D.C. 20550.

PROJECT:
Objective.
To provldc C\llmdlu of the U.S. populatmn of scigntists

and engineers; uy well as of their demogruphic. education.
and employment charucteristics:

Method:

The res iits of several surveys cpnductcd by the NSF SL entific
and Technical Personnel (.hdructerlstlcs Systcm are being
synthesized to produce estimates as of mid-1982;

Major Findings:
NA

O

RIC

Aruitoxt provided by Eic:

Responsible SRS Organization:

Scientific und Technicul Personnel Studies Section/
l)éhiég'rzibhi'c' Studies Group

lnsmuuon/Prmclpal Investigator:

Availability:

U.S. Scientists and Engineers; 1982, Détailed Statistical Tables:
will be dviilihle from the SRS/Editsrial and Inquiries Unit
by sprinig 1983.

PROJ EC

Objective:

To prescnt a lactual plg:turc. ol the c_urrent situation ‘lnd
recent trends in the participation ol women and minority
group members in science und cngmcenmz (S/l:) unploymcnt

and training: The report; the second in a biennial series; is
requircd under Public Law 96-516:

Methed:

Buscd on data from SRS surveys and other primary and
secondary duta sources. Report s primarily factoal; with
some analytical treatment of the datu.

Major Findings:

NA

Responsible SRS Organization:

Scientific and Techn: il Personnel Studies Scetion

insiiiuiian/ﬁriﬁ’cipai Investipator:

Availability:
NA

i
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PROJECT: o
Comparisons of Tasks and Earnings of Scientists
and Engineers

Objective:
To improve the methods used in analyzmg the gendcr-relatcd
salary differences for workers. and to test the hypothesis
that the luck of gr0wth ofJob opportunities f‘or elementary-
and secondary-school teachers—tradmonaljobs for college-
educuted women—has influenced the flow toward science

and engineering;

Method:
The study will examine theﬁerntranrta to the labor markcl
during the 1970s uslng survey data collected for NSF It

will compare the carmngs of women with those of their

muale counterparts by age; employmentr and edumtlon.
identifying the reasons women opt to enter these Félds.

and examine the differences in JOb activities of women und
men working as scientists and engineers;

NA

Responsible SRS Organization:
Scientific and Technical Personnel Studies Section/ Utilization
Studies Group

Institution/ Principal Investigator:
Center for Naval Analysis

Availability:
Results are expected in the spring of 1984,

PROJECT: ,
A Comparative Study of S/E Personnel in Selected
Highly Industrialized Countries

Objective:

To assemble collected data by which scientific and technical
personnel in the United States can be compared with those
of the Un.ted Kingdom; France; West Germany, and Japan

and to examiine the significance revealed by these comparative
datd for hizh technology and critical industries;

Methiod:

The Principal Investigator and other staff members are
visiting the selected countries and contacting representatives of
induary, educuti'o"n;il institutions, and gdvemﬁiéms in order td

made to establish the significance of the differerices reveled by
these data:

Major Findings:

NA

Responsible SRS Organization:

Scientific and Technicul Personel Studies Section/Deino-
graphic Studies Group

Institution/ Principal Investigator:
Horizon Institute for Advanced Design/Joseph Mintzes

Avallabllny

Data and report are expected i in January 1984 for the United
Kingdom, France, and West Germany. Data and report
for Japun ire expected by carly [985.

PROJECT: S
Cbiﬁﬁéiéiiv’e Treﬁds in Ai:zidéiﬁii: Abilitiés of

Professions

Objective:
To dctz.rmmc ll persons of hlgh academic ablllty dnd

potentially high productivity are choosmg carcers in pro-
fessions at the expense of the sciences or engincering:

Metliod:

Scholastic Aptitude and American College Testing scores
of persons who received science and engineering doctorates
'du’ri'n’g the past 15 years win be 'c'o'n'ip;i'r:d t'o’ those ior

in busmress lg\v ”and delClnc T,he,lS -year tlmc,framc. of
the study will allow for the analysis of data reflecting a
viriety of labor market conditions for new doctorates.
Major Findings:

NA

Responsible SRS Organization:

Scientific and Technicul Personnel Studies Secuon/Uuhzauon
Studles Group

lnshtut:on/?rmcninii Investigator:

Educational Testing Service/Rodney T. Hartnett
Availability:

Expected to be published in sprmg 1984 und to be uvailable
from SRS/ Editorial and Inquiries Unit.

12
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PROJECT:

The Doctorate Survey

Objectne

To collect mlormatxon on charact\,nshcs and work pldns of
new science and engineering {S/E) doctorates throiigh the
Survey of Earned Doctorates dnd to maintain the com-
puterized Doctorate Records File, which is virtually a

complete listing of the more thun 700 000 students who
hive received their doctorutes since 1920.

Methiod:

Qucstlonnmrcs are distributed to all mdlvnduals receiving -

dottorutes, and ure Lompletcd by them near the time of
;_.mduauon In recent YEUrs; response | rates have bcen beller

thun 95%: Nonrespondenls to the quesuonnarres are repre-

sented in the data base lhrough information obtained from

puhlu. rc.cords sach as oﬁ'cral commencement programs;
Information is collecled on demographlc characteristics;
educational history; sources of financial support for graduate

study: and plans for postdoctoral study or employment.

Major Findings:

About 17:600 S/E doctorates were produced in 1982, the
same as in 1981, The 1982 figure was approximately 7%
de'\i thé bl;ii\ reached 'ih 1973. These 1982 S/E doctorates

mm.dsc.d tor,th;. sc.wnd sucgcsswc year I"rqm 2,”5}70 in [98 IW
to 2,640 in 1982, but was still well below the 1972 peak of
3.500. The share of cngineering doctoril degrees dawirded
to U.S. citizens continued to decline from 67% in 1972 to
479 in 1982. The trend in science doctoriite pfdeClidﬁ has
h’LLh’ 'd'o'wriw‘i'r'd ;i'n’LL l972 li'i th'r'e’c rLl'ds h'o’WLve'r 'deg’rce

23% ol total S/l: dc.grccs carncd in 1982

Responsible SRS Organization:
Sucnulu dnd Technicul Personnel Studies Section/Supply
and Education Anulysis Group

Institution/Principal Investigator:

Nutional Academy of Sciences/Peter D: Syverson
Availability:

A Hféﬁi’fé]iﬁ and D&Liii(a Si;iiiktillii TLiBlG will bilbiii(

Umlez/ States Un/verwllev is avmldblg fron1 thg. (,,Qmmh-
sion on Human Resources; National Rescurch Council,
National Academy of Scicnees, 2101 Constitution Avenue,
N.W.; Washington,; D.C. 20418 and will be available from

human resources

thc Nautional Technicul lnfornmllon Service; Springfield;
Virginia 22161.

PROJECT:
New Entrants to Science and Engineering, 1982

Objective:
To obtuin the prolesslonal employment and education

chdmclerlsllcs of recipients of bachelor's and master's de-

grees in science and engineering in the classes of 1979780
and 1980/81.

Methed:

A two-stage sdmphng plan was utilized to ldenufy a samplc.
(22;000) of science and engineering (S/E) bachelor's and
master’s recipients. The first stage sumpled the universe of
those institutions of higher education that grant S/E degrees.
The second stage sampled the graduates of the institutions
selected in the first stage. The selected individual graduates
received u mail questionnaire during the summer and fall
1982. The data collection focused on education, employment,
and professional characteristics.

Thc. 1980 S/E graduatcs expenenced greater dlﬁ'culty in
lociting employment in 1982 thin hid the 1978 S/E graduiites
in 1980. Two yeirs followmg their graduatlon the clusses
of 1978 und 1980 reported 3.1% und 5.5% unemploymcnt
rites, respectively. Some graduates were in demund; pur-
txcularly thosc in the computcr spccmhst engmeermg. dnd

rc.portcd as bcm;, less thdn 2.0%. The demand for compulcr
speciulists continued to exceed the supply of graduates in
that field for jobs in S/E-related work: Only about two-
fifths of the 1980 S/E graduates employed as computer
speuahxls in S/E-relaled work had received their degrees

in computer sméncé Another two-filths of those so employed
had received their baccalaureates in mathematics/statistics.

Responsible SRS Organization:
Scientific and Technical Personnel Studies Section/Demo-
graphic Studies Group

Temple Umvc.rslty/ Koray Tanfer

Avallahllny

198() Dctd, Ld Staustual Tdblt.s NSF 8’-3]2 OL[Oer 198’
available Iroin Nitional Technicil lnlormdtlon Service,
Springficld, Virginia 22161, PB 82-262478, §10. 50 (paper
Lopy] 4. U() (nmroruhc] also available from SRS/hdnorlal

13
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PROJECT:

(.hd[‘dLlrc.rl‘rl”srlrlL}r of lnle]dudlh in selected oacupauons incliided
in the 1980 Decenniil Census.

Methbd-

sprmg ol 1982 The datu collection fmuscd on education,
employment, und professional charucteristics of respondents.

Major Findings:

NA

Responsible SRS Organization:

Scientific and Technical Personnel Studies Section/ Demo-
graphic Studies Group

Institution/ Principal Investigator:

Burcau of the Census/Bruce Chupman

Availability:

Characteristics of the Scientists and Engineers in the 1982
Postecensal Survey is expected to be available in early 1984
from SRS/Editorial and Inquiries Unit.

PROJECT: -
Survey of Doctorate Recipients

Objective:
To obtain the profcsslonal cmploymgglridnd edumuon

charucteristics of the Nation's science and engineering (S/E:)
doctorate population:

1

Method:

A mmplc (50, 000) of S/E dodoralc holdcrs who rccuvcd
their degrees during the period 1940-82 wis drawn from
the Doctoratc Roster. The resulting individuuls received a
mdll questionnire durmb the spring of 1983. The informu-
tion-collection phuse will terminate uat the end o the cil-
endar yeur. .

Major Findings:

NA

Responsible SRS Organization:

Scientific and Technical Personnel Studies Section/Denio-
graphic Studies Group

Institution/ Principal Investigator:

Nautional Academy of Sciences/Betty B: Maxfield

Avallablllty

A nghhghls is expected to be available by August 1984
from SRS/Editorial and lnqumcs Unit. Characteristics of
Doctoral Scientists and Engineers in the United States: 1983,
Detailed Stutistical Tables; publication is expected by carly
1985, and will be available from SRS/ Editorial and In-
quiries Unit.

14
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PROJECT:
Graduate Scierice and Engineering (S/E) Enrollment,
1981

Objective:

To provide quantitative information by discipline on the
characteristics of graduate S/E students and postdoctorates;
with emphasis on their sousces of support.

M'eiiib’ii :
A'l grdduute S/E depdrtments in 302 mdster s- dnd 3"4

[lpnndlre f‘or fall I98I data. ,,T,hQFC, were seyerdl elements
Mujor sources and types of full-time graduate students’
supp'p'ort 'gr;i'd'u'at'e e'rii-'o'll'mem s’t;it'u's (fulli 6r 'p;i'ri 'u'r'rié)
Ddld were also collected on Supporl patterns of postdoctordtes
and on nonfaculty doctoral research staff. Responses were

receivcd from 89% of the institutions surveyed. The survey

was closed out in September 1982,

Major Findings:
S/E graduate enrollment continued to increuse but at a

slightly lower rate than the 3% average growth since 1975,
exceedmg 392,000 in 1981: The greutest enrollment surge

was reported in the computer sciences, growing by 21%,
but engineering enroliment grew at a much fuster rate than
science enrollment as a whole (8% contrasted with 7%) In
doctorate-granting institutions; 22% of the 1980 tqtql full-time

S/E graduate students were foreign and 33% were women.

Responsuble SRS Organization:

R&D Economic Studies Section (RDESS)/Universities and
Nonprofit Institutions Studies Group

Availability:
“Craduute S'cien'c'e/Ehgihee'rihg Enrollment Rose 2% in 1981

and Supporl Fall 1981, Detiiled SldllSllCdl Tables, NSF
83-305; June 1983, Nauondl Technical Information Service,

Sprmgf”cld Vrrglnm 22|6| PB 83 226100 322, OO [pdper

and lnqumes Umt Access to the publlc use ldpes dnd
documentution for their use dre described in the Ad-
dendum to the Data User Guide, Februiry l983. .lvmldble
from the RDESS/Universities and Nonprofit Institu-

tions Studies Group.

PROJECT:
Graduate Science and Engineering (S/E) Enrollment,
1982

Objective:

To provide qUJh[lldlch lnformduon by dlsc1pl|ne on the
characteristics of grdduate S/ E students and postdoctorates,
with emphasis on their sources of support.

Method:
All grdduate 7S/7E7 departments in 294 master's- and 324

doctorate-granting institutions recerved the annual ques-
tronnalres for fdll I982 data There were seveml ddm element%

level of study, cxtrzenship, sex; and racral/ethmc orlgm

Data were also collected on support patterns of postdoctorates
and on nonfaculty doctoral research staff: An optional sheet
requested data on faculty rank; new hires; and depurtures
during the previous academic year: The survey was closed

out in June 1983.

Institutions Studies Group

Institution/ Principal Investigator:

[Intramural]

Availability:
It is dnthlpated that Dcldlled Sldllbllcdl Tdbles wrll be

published early in 1984 and will be aviilable from SRS/
Editorial und Inquiries Unit.

PROJECT:

To collt.ct information from higher education institations
on the orgdnlzduondl structure used for graduate neuroscience
training in 1981-82; on the faculty; postdoctorates, graduate
students, and related education factors; Research on the
nervous system has grown_rapidly over the past decade; but
there is & serious lack of information about the current
status of personnel and training in the interdisciplinary

neuroscience field.
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Method:

The survey wus conducted by the Higher Education Panel
of the American Council on Education: The Panel includes
a stratilied samplc of un‘versities and golleg,u The survcy
wis mailed in June 1982 to 188 doctorate- gmnlmg univer-
smo and independent medical schools. The response rate
wis 9377 Weighted estimates were developed to fébfé%lﬁi
tln p()pulatmn of institutions with graduate neuro-
scicnce programs:

iiiijé? Fiﬁd’iﬁé’s’

the scventies. bul recent LVIdLnLL suggests Lhal thrc,,hgs

been a stowing ol the growth trend. Partially because of the
newness of the field, there are few formal departments of

neuroscience in universities, and most neuroscientists are
based in departments ol anatomy, pharmacology, physiology,
biochemisiry, biology, @nd psychology. There were ibolit
23,600 néuroscience graduate students in full 1981, 5% more
than in 1980. About 500 doctoruates were awarded in
iiLii'rii;LiLiiL'c 'p"rO'g'r‘iiﬁi ih 1980/81 ;md I981/87 ThL'r'e WLre

3170 i il I‘)80 bul slower g,rowth—dbout | %—wus
pm_;utud for fall 1982,

Responsible SRS Organization:
Suumm Jnd ru_hmml I’Lrsonnel Stadics Section/Supply

Institution/Principal Investigator:
Amierican Council on Edocation/Frank 3: Atelsek

Availability:

“Growth in Neuroscience May be Leveling OIT Highlights,
NSI¥ 83-314 July 20; 1983. available from SRS Editorial
and Inquiries Unit: *Neuroscience Personnel and Training,”

Hn;'/wr fdm mmn Panel Report No. 57, ‘Iv‘lll‘lblt, from th

from the Nitional l‘uhnlml l,nJor,m,‘,m,Qn,SLrvnu,. Sprmgﬁ,lq
Virginia 22161, PB §3-242172, $10.00 {paper copy). $3.50
(microfiche].
iilié.i”ﬁ‘-

Objective:

To colleet mlurnhnmn lrnm doctorate-granting institutions
about thur pmgmms lnr tmmmg gmdtmtc studunts |n met
hiology. Duta will be requested ahout the numbers anc

Q

RIC

Aruitoxt provided by Eic:

humanresources

charucteristics of full-time graduate students, doctorate
recipients, postdoctoral_fellows/associates, and full-time
fuculty. Information will also be requested about the dreiis
of concentration in graduate education and reseurch, sources
of support for research and for graduate and postdoctoral
;tild; ijhﬁlli,d i‘dL'u’li'y 'p’d;ti'o"n’;, ;ihd the current employn’nm
but thJ‘L is d serious lack of comprn,hgn‘slv; mfornmlmn
about the current stdatus of personnel aind graduate training
in this ficld.

Method:

Thc xurv;y is b’Li'n’g, LondULlLd by lhc. nghcr Educallon

lnLIUdLS a stratified s;im”pk of umversmcs and collegu

The survey is LXpLClLd to be muiled in Seplembcr 1983 to
dbout 250 doctorute-granting institations:

Major Findings:
NA
ﬁésponsiﬁié SRS 6?@55?556665

and Education Andlysm Group

iﬁgiiiaiiaﬁ/ii;iﬁéiaai iiiié'stigéiii?i

Availability:
The survey report is expected to be available in spring
1984 Irom the Higher Education Panel, Anierician Council
on Education, One Dupont Circle, N.W., Wishington,
D.C. 20030.

PROJ ECT:

in Selected Science and Engineering (S/E) Fields

Objective:

To obtain information on changes in the quality of S/E
students qompuri.d to (a) previous cohorts of S/E students
and (b] currentstudentsin other ficlds.

Method:

The survey was conducted by the Higher Education Panel
ol the American Council on Educdtion. The Pinel includes
a stratified saniple of universitics dnd colleges. The ques-
tonnaire was mailed in 1982 to 486 institutions with
undergraduate programs and 383 institutions with graduite

Weighied estiiiates were developed to represent all institutions
at each degree level,

17
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Major Findings:

A muajority of 'nior academic officiuls believe thut there

has been no signilicant Lhangc in the quality ol S/L studerits
over the past five years. Sixty percent reported “no L"hlnLL‘ in

quality of §/E undergraduate or Emduale sludc.nls Allhoubh

the mayority of those qucrn.d indicaled no Lhdngc. most of

lhc rest c\prc.sxi.d views lhaz poml lO\\drd qu‘xlm |n1provu-

most ablc undcerdualc xludc.nls lo\\ard S/E llt.ld\ Oiliciuls
attributed this shift. primarily to changes in erchuonx
dbOUl cmplm mcnl opporlumln.% Iollome rc.cupl oi lhc

1981 82 S/L d()LlOl‘dlL reci lplcnls \\uh those of 976/77
Ihc wo Lroupx were pcru..‘l\’t.d b\ 66’: ol lhc dcans o bc

Institation/ Principal lnveshgator'

Amertcun Council on tduculmn/FrmiR J. Alelsek

“No Change in Science und kngmccrmg Slud:.nl Quahlv
Seen by 607 ol Academic Officiuls: At Leiist 259 Perceive
Improvement;” Highlighs;, Sc.plc..mbc.r 30, 1983, NS! 83322,
available from SRS/Editoriul und Inguiries Unit. This
survey report is expected o be aviikible in fall 1981 from
the Higher Education Panel: Amc.rl(.an Couneil on Educi-
tion; One Dupont Circle; N:W:; dthuon D.C. 20036,
and Irnm the Ndll()ndl Fc(hhlc‘ll Information Ser ice,

PROJECT: S
The Role of Postdoctoral Educatien in the United
States

Objéctive: o 7

T stidy the role of postdoctoral education in the

Ces

as it has changed since the 1970°s with increasing proportion off

scictice toctordte recipients involved in postdoctoral

dpp()ln tments.
M'etiiod-

Q

RIC

Aruitoxt provided by Eic:

posmom av‘nlable |n dedCl'I'lhl Irom lhc nu.d Ior spumlm.d

cureers and oth;r ,dlt,lcrc.n(.g.s bt,l\\c.ul th;c, w ho become
poﬂdocusrum wilh ih"o’ﬁ'c vh”o' dd n”o'i 'uiiliiih}_; 'd‘ii;i i"r'o'ih

search lstitute.

Major Findings:

Among the 1970's postdoctorates, the inicidence of markei-
driven motivations—c.g., d\'dlldbllll\ of employment—
mcrcusc.d nmrkudlv Thc.rc is Lwdcn:.c lhdl p(vxldogloml

, Li
proport:om of posldouomm in lhc lite 1970° S, compired
to the carly 1970's; underwent their training in lower iiility

amdumc dedrlmchls f.ompdrud W niost postdoctorites
my and carl) sc.v:.my (.ohorlx poxldouloml

lhcrc is. hom.vc r; evidence of gdxns for lorxmr poxldou-
torates Ironi recent doctoral cohorts: r«.lduvo. o lhclr non-
postdoctoral cohorts in salary and job attainment between
1979 and 1981.

Thc xludy dlso Cxamines pdllt.rn\ of pO\ldOClOI‘dl dLlIvll\
and labor-market success amonb women und mmoru)
scientists. Little difference was found in pdl‘llCldelOl] r:tes
bclwc.cn womcn and mcn by dnuphnc (lumtud m ixudxcul
fiiled to hclp women Luhxcvc Lnbor-nmrku success: For lhc
recent cohort studied, those women wxlh po'ld”'lordl
expericnce were gemrall) Ie

their niale counterparts than were lh’iiisé 'x’v'oiiiéii without
this experience ds conipared with their male counterparts.
Thi:'r’c wils cvi'dcni:c lhul iiiiiibrily inii'u”r‘il ;Lié'n’ti;t's [Eitl'u"diiig

sdldr) ollcrx tw minority scientists,

Responsible SRS Orgamzatlon'

Studies (Jroup

Institution/ Principal Investigator:
Higher Izducation Research Institute/Willidii Zinieti

Availability:
Extending the Educational Ladder: The (hangmg Role of

Postdoctoral Education in the Unm'd Smu'v For informiti
u)n(.crnmb lhc avdll.lhlllly nl lhh rcp()rl write or telephone

n
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iiiitij ECT:

1982

6iijé’cii@é
science and engineering (S/L) personnel employed by
universities and colleges.

Method:

Coordmators ln 2, Z(X) msutuuons with S/E progrums received
the qucstlonnalrc for the January 1982 survey. Data elements
were level of educational attainment; dlsmpllnc ofemploy-
nient, employment status {full- or bart-time); sex; and total
and R&D I‘ull ur'w cqunvalcnts Rgsponse% were récélved

thlrdsrof the S/E prol‘cssnonglg were z_mployed The survey
wis closed out in August 1982.

Major Findings:

S/E empioymem in the higher education sector ééhtihijéd
increuse over l98l how;vcr wis slower than the growth
rate for scientists and ‘engineers in other economic sectors.
Over 20% of the academic S/E work_force was employed
pdrt time: The shdrpest rise occurred in the mathematical/
computcr scxences up 8% from l98l lo 1982, ,wnth more

computer scientists:

Responsible SRS Organization:
R&D hconomlc Studlcr Secuon (RDESS)/Universities and

Availability:
“Academic Employment of Scientists and Engineers Con-

tinued to Grow in 1982, but Slower thim in Gthcr Economlc
Sectors,” Highlights, NSF 83-317; July 29

from SRS/Edltorml and lnqumes Umt and Az‘adennc
Science] Engineering: Scientists and Engineers; .Izmuary 1982,

Dcta:lc.d Sldllsllt.dl Tablcs NSF 83- 3|l Natlbnal Technlc.ll

5|v‘|lrlabrl'z. frqm thz. RDESb/UmvcrsmLs and Nonproﬁt
Insititutions Studies Group.

21

PROJECT: S -
Academic Employment of Scientists and Engineers,
1983

Objective:
To prbvid'e ;i'n"n”u'al qu;i'n'titdtive information, 6h hfdfé&éléhdi

universities and colle;,es

Method:

Coordmators in 2,200 institutions wnth S/E programs rccelvcd
the ‘questionniire for the Janudry 1983 survey. Data elements
were level of . ducauondl dttainment, discipline of employ-
ment; employmcnt status (full- or part-time]), sex, and total

and R&D full-time equivalents. The survey was closed out
in July 1983:

Major Findings:

NA

Responsible SRS Organization:

R&D Economic Studies Section/Universities and Nonprofit
Institutions Studies Group

lnsmuuon/Prmclpal Investigator

[Intramural]

Avallabllny

It is_ anticipated that Detailed Statistical Tables will be
published by summer 1984 and will be availuble from

SRS/ Editorial and Inquiries Unit:

PROJECT:
A Rapid Industry Limited-Response Survey Panel

on Scientific and Engineering (S/E) Personnel
Resources

biijective-

formulatc.d mpldly to meet urgcnt needs.

Method:

SB@iestdbllshcd an industry pariel of company n.prc.scnt‘mw.s
whose opinions and uccess to informition cin provide
qualitative and quantitative information that is not readily

available on a timely busis from any other source.

20
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Major Findings:
The first survey. LOHdULlLd in the fall of l98|7 soughl

identify the extent of reputed shortages of scientists ahd

engincers: The survey found definite and likely shortages of
pgrxon\ trained in computer science: systcm anaiym and

LlLLll‘lCIH LlLL[I‘OﬂlC pciroleum. and computer engineering: In
a followup survey in the summer of 1982; over 50% of the
firms indicated that it had become easier to hire new scientists
and enginecers: The only field where as much as 40% of
Lhipl()\’t.l'\ reported shortages was electronic engineering at

the master's-degree level:

Responsible SRS Organization:

Scientific und Technical Personnel Studies Sectiony Utilization
Studies Group

liiSiiiiii’ib’ii/Pi'iii’c’ib’ﬁl Investigator:
[Intramural]
-\vallablllt\"

in I,’rn}ug. lndu;lr}. Lllglzllglrl.g, NSF 82;310. Jurie 9. 7],982.
did Labor Market Slackens for New Scicice and Engi-
neering Gradiites.” Highlights, NSF 827330, Novemiber 22,
1982, availible from SRS/ Editorial ind Inquiries Unit.

PRGJ E’CT’

lndustry

Objective:
Ta provide data on employment of scientists, cngineers,
and technicians in the private sector by occupation and

industry of employment.

\iéih}iif

I)_\ .Sldlt. l.mplu_\mc.nLSc.gum) Agunﬁuc.\ m,goopc.r‘mon, mlh
the Burcau of Labor Statistics. The State dita dre conibined
iiitii n@itiiiii‘il L%iiiiiii(o’.i dl'Liﬁjjldyiﬁ'chi by Slim"dii'r’d I'n"du#i'ri{il

Lrurmg lrddc dl'ld FLLLl]cllLd mduqrm. or ulht.r nonmiinii-
fuactiring] is siirveyved.

i’iaii;r i';iiiijiiig'i'

Q

RIC

Aruitoxt provided by Eic:

human resources

categories 20-39; Employment of scientists; engineers; and
technicians in manufacturing industries grew between 1977
and 1980 more than six times as fast as that of the overall
work force—6% per year reaching 1.345,000. Most of this
gfb&ﬁii Wiis géﬁéiiiiéd By High iééhhblégy ihdij%tfiék——

most nmnufauurlng mdusmcs mcrcdxcd ihe sharo. of lhur
work force that consisted of scientific, engineering, and
technical personnel. Those types of increases, as opposed
to overall employment growth, accounted for 85% of the
g,rowlh ol scientists, engnccrs, and lcchmcmns

growth wis Loncenlralcd wuhm the b’unncsﬁ service ‘md
miscellineous service mduslrles and was related not to in-
dustrial expansion, but to the growing share ijbb\ bung
filled by SET personnel. Changes in stuffing patterns ac-

LOLlnlCd for more lhdn half of the growth in SET employ-

Responsible SRS Organization:
Scieniific and Technical Personnel Studies Section, Utilization

Studies Group
institation/Principal Investigator:
[Intramural]

Aiéiiéﬁiiiiy;

and Nanmanufaclururg Industries: 1980-81,,Du‘u lgd, Smm-
tical Tables, will be published in ,198'4 ;i'n"d ziVaiilzib’lL- I"r'o'iﬁ
ploynicit Becoines Incredsingly Tech iinoglugl, Highlights,
\'JSF 83’303. M‘i'r'cli IO I983. zi'n"d “TL'ch'n’i'czil Ehiployiﬁciil

Imp/m ‘nment Pallerm ()/ Scwnllsls Engmeers am/ Tet lum'mm

in Manufacturing Industries: 1977-:?() Fiinal Rc.'pii'rl NSI
82-331. Octuber 1982, Nitivnal Technical Information
Service. Sprnu_ln.ld Virginia 22161, PB $3-210690; $10.00
[pder mp\) 54 ()() [nmmhdw). also availuble from SRS/

R
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Computer Model Estimates of the Science and
Engineering (S/E) Population

Objective:
To develop u computer model for the prodiction of cori-
posite estimutes of the demographic and employmient chir-
acteristics of scientists and engineers in the United Stites,
using the results of several SRS-sponsored surveys of S/E
personinel résources.

Methiod:

The comiputer model [SETAB] consists of the three sets of
routines. The first extracts information from the raw files
and creates smaller microdata files that may be processed
economicully and rapidly. A second set manipulates the
survey data by “aging” the data collected in one yeir to
represent 4 populition in a luter year or to impute missing
information. The third sét produces a series of tubles
consistent in format with previously published NSF duta.

Data files and methods thus developed are being osed to
trace chunges in the social, demographic; and employment
characteristics of scientists and engineers. Among the
characteristics thut ure being qudntified dre changes in sex

uand ethnic characteristics, labor-force status, occupation;
scctor of employment, and primiry work activity.

Major Findings: ;
SETAB has been developed and is beinig used o produce
tubulations of scientists and engiiieers for 1980, 1978, and
1976. Estimates for 1982 ure being developed and estimates
for prior years are being revised bused on more recent
information collected in 1982,

Responsible SRS Organization:

Scientiflic and Technical Personnel Studies Section/Deriio-
gruphic Studies Group

Institution/ Principal Investigator:

Mathematica Policy Research, inc./David Edson

Availability:
NA

PROJECT: -
The Engineering Degree-Conferral Process—

Analysis and Projections

Objective: 7
To develop a series of economictric models that project the
sapply of new engincering graduates by field of engineering,

25

Method:

The projections will be both short term (up to five years)
and long term, und will be clssely related to projections of
the economic conditions that affect the market place for
engineers; comparing them to past occupational-chojce
patterns of students.

Major Findings:
NA

Responsible SRS Organization:
Scientific and Technicul Personnel Studies Section/ Utilization
Studies Group

Institution/ Principal Investigator:
Engineering Manpower €Commission/Patrick SHeridani

Availability:
Results are expected in the spring of 1984,

PROJECT i - 7
Impact of Defense Buildup on the Scientific and
Engineering (S/E) Work Force

Objective:

To ussess ihc  dequacy of the supply of scientists and
engineers to mect the demands generated by the proposed
defense buildup over the 1980-86 period:

The research entails utilizition of the Defense Inter-Industry

Forecusting Systeri (DIFS) of Data Resources. inc-. to
generate employment requirements by detailed occupation
and industrial clussifications in ooth the defense and
nondefense sectors. Detailed occupational requirements
generated by various combinitions of defense expenditare
patterns and mucroeconomic conditions were compared to
the projected sapply of S/E personiiel to identify possible
shortages. The projected supply wis derived by use of a
dynamic simulation model that foreciists degree conferrals.
curriculum choice; labor force purticipation, and occupational
mobility. The latter model was developed under NSF support
by Drs. Robert DauffenBach (Oklahoma State University)
and Jack Fiorito (University of lowa):

Major Findings:

Shortages representing at least a 10% shortfall in supply dre
projected for aeronautical/astronaatical engineers and

computer specialists. By 1987; the shortfall for the former

is expected to vary from 15% to 45%[‘*[’[9‘??“@ dpproxi-
mately 10,000 to 35,000 personnel; for the lutter, the
compuaruble range is expected to be 15% to 30%, or about

23
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115,000 (o 140.000 personinel. At High projected levels of
defense expenditures the shorlfall of Lleclrlcal/eluclromu
engineers will be almost 10% of supp

personnel. Incredsing job opportunities : and wiuge lncmuvas
can be expeeted to driaw workers into these fields. helpmg
t. alleviate potential problcms These effects will be exumined
in a forthcoming report.

ijc.L'mns of scientists, en ngineers, and techniciuns [SET)
Were niore sersitive Lo variution in dcfensc spcndmg thzm
{0 viridtions in mucroeconomic activity becaase the former's

lmdel is mngcnlmlcd on hlgh tguhnology manulactdring

hd»c lhur strongest impact on the c.ngmeermg workforcc
Responsible SRS Organization:

Scientific and Technicul Personnel Studies Section/ Utilization
Studies Group

O

RIC

Aruitoxt provided by Eic:

humanresources

Institation/Principal Investigator:
[Intrumural]
Availability:

Pro_]ccted Employment Scenarios Sh'o'w Powblc Qhorldgc.s in
Some Engineering and Computer Specialties.” Highlights.
NSF 83-307; February 23, 1983, available from SRS/ Editorial
and Inquiries Unit. A more complete report.. including u

description of methodology. is expected 10 be glleldblL
from SRS/Editorial and Inquiries Unit by spring 1984.
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PROJECT:

Federal R&D Funding, FY 1981-83

Objective:

To dc_vc.lop Lomprc.hc.nslw. datd and analyses of Iundmg
levels for R&D and R&D plant programs of Federal agencies
in the 1983 buduu To present data and andlyses basud on
a survey of all agencies sponsoring R&D prog::

such cutegories as busic resedrch. applied research; devel-
opnient. performing sectors, fields of science, ond g geographic
(State) distribution.

Methad:

The sar ./c_\ L recurring one, usmg H quullonndlrc_ that is
sent ‘[nnudll) to all Federul agencies that support R&D
programs: f\guu_\ suhdxvlsxons thiit respond to the survey

are; lor llu. most rmrl budg,u oHchs WerL ruords are

budu.t rcquut lcvds RL\pOPan to lhc. 1981 8’4 (volumc
XXXIj survey \\crc. ru.uv«.d and reviewed by NSF by mid-

July 1982, They were prou:ssc.d by compiter in ihe formi of

132 detailed statistical tables:

Ma;or Findings:

In fiscal year 1983 totul Federal R&D obhgdl ons [c.xuludmg
R&D plant) are an estimated ‘543 0 bllllun or 10% higher

than.the 1982 level: Most of this increyse is the result of i '

sharp risc in anticipated development lundmg by the
Department of Defense (DOD): Federal R&D obligations
to industrial firms. including lcdc.rdlly funded resedrch aiid
developmient centers (FFRDC'S], are expected (o rise Iﬂ"fn
in 1983, well ahead of any other R&D- pcrformmg sector,
The increase is largely derived from DOD programs: R&D

obligitions to universities and colleges show an increuse of

% in 1983, The Department of Health and Human Resources
is still the leading support agency; but in 1983 DOD is
expected to move to second place in support to this sector:

aheuad of the Niltionil Scienee Foundation. An increuse of

3% is anticipated in Federil development lundmg in 1983:

an mumm of 3% in dppllLd rc.scdrch lundmg and an murusc

increuscs in the space., dLanst. and energy arcas.

Responsible SRS Organization:
R& D Economic Studies Sectioii (R Dl:SS}/(;ovunmc.nl
Studies Group

Institution/Principal Investigator:

[Intramural]

Availability:

Federal Funds for Research and ﬁeveiopmem Fm al Years

1981 1982, and 1983, Volume XXXI. Detuiled Smushml
Tables, NSF 82-326. were issued in carly full 1982 und are

Q
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Aruitoxt provided by Eic:
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availuble from the Netional Tu.hmc.al lnlornmlmn bc.rvxu
Springtield: Virginia 22161; und SRS/Eduorml and Inquiries
Unit. Federal Fuands /or Research and Developmient, Historical
Tables: Fiscal Years 1967-1983 is unpublished and is available
from RDl:SS/Govcrnnu.nl Studies Group, upoii requesi.
A finual report based on the volume XXXI survey will be
published carly in 1984;

PROJ ECT

Objective:

To dcvelop comprchc.nslvc. duti dnd ai d!VsLs on lundmg,
levels for rcsedrch and developnient tind R&D plant programs
of Federul agencies in the 1984 budget. To present data and
analysu bd:c.d on a survey ol all dgencics Sponsoring R&D
programs: covering such cilegories as basic research, applied
research; development; performing sectors. fields of science.

and geographic (State) distribution.

Method:
Thc. survz.y ls a rc.currlng onc uslng i quesllonnalrc. lhal is

nuunlanu.d of pdsl and ongoing brogmm levcls and Lllesl
budget request levels. Responses to the 1982-84 (volumc.
XXXI1) survey weére received and revu.w«.d by NSF by
mid-July 1983. They were processed by computer in the
fortii of 133 detailed statistical tables:

Major Findings:
In FY 1984 total h.dc.ml R&D obhgduons (excluding R&D

”l;i'n’l] dre dn estimated $45.5 billion; or 18% hxghc.r than
the 1983 level. A relatively lurge share of this increase results

from an estimated 31% growth to $26.2 billion in lunding
for dLvdopmcnl by the Department of Defense (DODB):
boD development funding represents nearly 85% of all
Federal development support and 58% of total R&D spending
lor 1984. Busic reseirch obligations were dpproxmmu.ly
9% above 1983, reaching $6.6 billion. This increase reflects
increased growth for the National Institutes of Health within
the Department of Heilth dand Humin Services (HHS).
Applied research shows a slight reduction to $8.0 billjon
in 1984 even though DOD, the leading support agency.
increased 13% to $2:7 billivn. R&D obligations to industrial
firms; lmludlng fcdemlly funded resedrch and development
centers are cxpccu.d Lo rise 27% in 1984 10 $24.6 billion.
These performing sectors are supported chielly by 150D,
Universities and colh_gcs were expected to receive 4 6%
increase to $5.3 billion in Federul R&D obligations in
1984. This performing sector obtains most of its Iun’diiig
support from HHS. Federal researeh oblfigations in 1983
are expected to increase 2% to §5:3 billion for e life

26




EF

30

sciences; 12% to $3.2 bllhon for lhc_ physleal sciences, dnd
31 to $482 million for mathemitical and computer sciences:
Reductions are planned for engineering, 4% to $3.5 billion;
and the environmental sciences, 3% to $1.2 billion:

R’éspaﬁsimé SRS 6rgaﬁizman-

Studn.s Group

Institution/Principal Investigator:

[Intramiiral)

Avallablllty

Fe'd@fal Fundv for Research and Development, Flscal Years
1982, 1983, and 1984, Volume XXX 11, Detailed Statistical
Tdblc.s NSf- 83 2]9 \Vlll be msued |n early 1984 and will
Sprm;:ln.ld Virginia 22161, and SRS/Edltorml and lnqumes
Unit. Federal Furds for Research and Development, Historical
Tables: Fmai Years 1967-84 is unpublished and will be
avmldble gmus by November from RDESS/Government
Studies Group: upon request. A final report based on the
Volume XXXll surw:y wnll be pubhshed early in 1984

SRS/Editorial and lnqulrles Unit.

PROJECT:
Federal R&D Programs by Budget Function, FY
1981-83
Objective:
To provide a complete overvnew of i-ederal R&D program
pldnn.m_ and to offer a record of amotunts requested in the
1983 budget. Also to afford a view of R&D amounts as
shares of total budget function amounts, Jnd to provnde a
means of quickly assessing relative priorities given to various
R&D function:l areas and various R&D programs within
the Federdl R&D total. To provide a basis for keeping
track of subsequent congressional appropriation actions
subscqiient to the budgel presentation. The ref)oh aroups
approxiniitely 600 R&D programs included in the 1983
Federal budget by budgc.t function: Tables are accompanied

by brief descriptions of funding changes for specific programs.
Mettiod:

Souru.s ol fundmg dutu were reports provided by lhe agencnes
to the Office of Munagement and Budget for Special Analysis
K: Rerearc‘h and Deveiopmenl in the 1983 budget, presented
in February 1982, plus agency budget justification documents
prepared for the ConéreSs. and some information provndcd
informially by some of the smaller R&D support agencies.
The duta were developed and arranged by budget function
by NSF/S RS staffl; and descriptions of budget crianges were

produced from budget documents.

RIC

funding of science and technology

Toml R&D bud;,et JUlhOI‘ll) in the 1983 budget wus $43 174
mllllon. I"?o more lhdn lhc l“)x3 toldl ol $§8 701 hiilliijri

70‘/0. 1983 over 1989 An increase of $657 mllhon or l’%
wiis shown lor space research and technology with dn
t.mphdsis on space shuttie flight operations and space science.
A net decrease of $594 million, or 5%, for nondefcnse/
nonspace R&D programs in 1983 followed a decrease of
$953 million; or 8%; in 1982. An increase of 9% for total
h.dcml basic research in 1983. to $5.9 billioni compared
with an increase of 8% in 1983 for the Federal total excluding
defense basic research. The share of national defense within
the Federal R&D total was an estifiidted 61% in the 1983
budget; compared with 57% in 1982,

Responsnble SRS Orgamzatlon

[lntrumurul]

Availability:

Fédéral R&D Fundmg by Budgel Function: Fiscal Years
1980-83, April 1982, und “Defenseﬁ!:reads R&D Growth in
FY. l983——Energy and Nataral Resources and Environment
Fall Sharply,” nghllghls NSF 82-323; August 1982; available

from SRS/Editorial und Inquiries Unit.

PROJECT

1982-84

Objectlve
To provnde a complete overview of Federal R&D program

planning and to offer a record of amounts requested in the
1984 budgel. Also to afford a view of R&D amounts as
shares of total budget funcuon amounts; and to provnde a
means of quxckly assessing rel.mve priormes given to various
R&D funcllonal areas and various R&D programs within

the Federal R&D total: To provide a basis for keeping
track of subsequent congressional appropriation actions
subsequent to the budget presentation. The report groups
approxmmtely 600 R&D programs included in the 1984

Federal budget by budget function. Tables are accompanied
by brief descriptions of funding changes for specific programs.

Method:
Sources of funding data were reports prowded by the agencies

to the Office of Management and Budget for Special Analysis
K: Research and Development in the 1984 budget, presented
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in Januar) |981 plus dgency bud;,c.t_]ustlhuuon doc.unu.nts
prepared for the Congress, and some information pr0v1 led
informally by sonie of the simaller R&D support agencics.
The duta were dc.vx.lopc.d and drranged by budgct function
by NSI-/SRS staff, and descriptions of budget changes were
produced from budget docunients.

Major Findings:

Total budgct authority for all R&D progmms as propoxz.d
in the 1984 budgc.t is $45,663 miillion, 19% higher than the
1983 total of $38: 4:)5 mllllon allowm;: for vonsiderable
real growth: This i lncrt.dst. contrasts with the 6% incredse in
1984 budget authority in the overall l<cdcral budget. The
1984 bud;,d continued to unbody efforts made i in the two
previous budgets to reduce the growth of overill h.dz.ml
spc.ndm;, by climinating activities thut overstep the bounds
of proper Federal responsibilities dnd restraining growth in
other areas. Federal R&D support was targeted especially
at national security; basic research; and long-term energy
technologics, such as nmgnetlc fusion: Within busic research
special emphasis was given to the physical sciences and
engineering as an aid to national defensce and to U S.
t.ompt.lltm.m.ss in high tu.hnology industries: High prlorlty is
given in the 1984 budget. as in the 1983 budgct to improving
national defense capabilitics. [n the three most recent budgets
consistent real increases have been provided to defense and
consistent decreases to energy and natural resources and
environnient programs. with the lurgest decreases directed
to chergy.

Responisible SRS Organization:
R&D Ecsnomic Studies Section/Government Stuidics Group

Institution/Principal Investigator:

{Intrumural]

Availability:
Fz’dvrai R&D Fundmg bi Budgel Fzmcllon Fm‘al Years

PROJECT:
Federal R&D Funds for the Energy Budget Function:
FY 1971-84

Objective:
To examine the nature and scopc. of R&D fundmg on thc

part of the energy-related programs of the Depurtment of
Enz.r;:y thc Nuclt.dr chulatory Commmslon and thc.

on some of thc actions taken by four successive admmmtm-

tions to mcet national energy problems placed within a

brouadcr setting of Federal R&DB support:

Method:
Ddld pn.scntcd m thls ‘umly'sls are dc.rlvc.d from thc. NSF

rht.sc data provndc_ the 1r‘lmework for the dlscusslon ol'
support trc.nds and for an analysis of program inter-

Major Findings:

Since the start of the scventies three funding patterns ure
cvident in Federal R&D support to energy: In the 1971-74
period, growth in funding was fuirly rapid; although at an
average rate of 10.9% per_year: this still did not represent
the fustest-growing arca of R& D investment; In the 1974-80

p(.l‘lod thc. mtc. ol lundm;, rosc. to an unprc(.cdcntcd 30: 0%

1 4% ;,rz.au.r lhdn for any major l'uncuon Continued s support
is given to nuclear progriams of a long=run. high-risk nature
thut are beyond the present capabilities of private industry;
as well das to basic reseidrch in the energy Sciences,

Responsible SRS Organization:
R&D Economic Studies Section/Governiment Studies Group

Institation/Principal Investigator:

[Intramural]

Availability:

Federal R& D Fuanding ]or Energ) Fiscal Year l 971-84 Spc.cml
Report: NSF 83-361; l-ebruary 1983, avallable from the
SRS/ Editorial and Inquiries Unit; uvailable from Nationil
Technical Information Service; Sprmgf“cld Vlr;,mm 221861,

PB83-225318,88.50 (paper copy): $4.50 {microfiche).

Piibj ECT

Selected Nonprofit Instltutlons, FY 1981

Objective:
To develop. ‘i'n'h'u}il data r'ro'm' th’; Federal ;igéﬁéia sene’vea

Method:

Fifteen aigencies received instruction bookléts and institutional
Code Books defining the obligations and disciplines concerned
for FY 1981. There were four data elements: Agency;
ac;i'dcn'iic in’«;tilmidn' 'dii'ci'p’li'nL ‘i'n"d JCtiVity (R&D R&D
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,,,,,

()blnzalmns Irom hdgml agencies o universities Jnd Collggcs
from FY l‘)xt) to FY 1981 durmsgd bv Iﬂ% in consldm
1972 [dLndlLd) dollars, in contrast 1o un increase during
the previotus J-yeur pgnod (3% in reul lers) Universities
graiting S/L doctoral or LquVJanl dggrccs (including health
pl‘()lL\\l()ndl) ruuud Iour-llllhs of J“ l-cdcml dCddLmlL

l()ldl dLLlII'ILd h\ 3% durmg th year;

Responsible SRS Organization:
R& DD Eeonomic Stadies Section (RDES
Nonprolfit Institotions Studies Group

S}/Universities and

Institation/Principal Investigator:
[Intrumural]

Availability:

“Federal Science/ Enginecring [S7E] Support to Universitices
and (()llg&u Rosc by 6% in FY 1981; Non-S/E Siipport
Down 25%," Highlights, NSF 83,306, Mirch 15, 1983.
availuble from SRS/Editorial and Inquiries Unit: Federal
Support to Universities, Colleges. and Selected N'o’)'zp'r'o’]n
Institutions, Fiscal Year 1981, Final Report. NSE 83-315,

Jum |‘)8? \\lll bL dle|dblL Irom Ndllondl TLLhnlLdl

Selected Nonprofit Institutions, FY 1982

()bjéi.iii‘é

To duglop dnnudl ditd from the l‘Lderl chnclcs belicved
o fund the Lirgest programs in support of academic
seienge/engineering (S/E) uctivities; particularly research
and developnient.

Meéthod:

l mun igeiieies received instruction booklets and institutional
Cude Buooks defining the obluzduons and disciplines concerned
for FY 1982, There were four duta elements: Agency.
dedLmlL ifistitution; discipline; and activity (R&D, R&D

plant, instructional fucilities/equipment; fellowships/

lmlmulnps/lr‘umng grunts; L.LnLl'dl S/[: supporl and other
S/E und non-S/E activities): The survey was closed out in
June 1983:

Major Findings:
NA
Responsible SRS Orgamzanon

R&D Economic Studies Suuon/Umvgrsmu and Nonprofit
institutions Studics Group

e g -

[lnlmmuml]

A\allahllm

The l il Rgporl for FY I‘)87 \ull mgludg Detailed Statisticul
Tables, and it is anticipated lhdl it and the Higin'igim lqr
ryY 198’ \\1Il bL pllbll\hLd in I984 It will be uvailable from
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PROJECT:
Comparing Industrial R&D Expenditures with
Selected Corporate Financial Indicators

Objective:

To determine if there are published u)rpomu hnanudl
mdicators that can be nsed (cuhcr alone or in conjunction
with the traditional R&Dynet sales ratios p[lbll\hLd by
NSFE) 1o provide a better assessment of the Cdpdhllll\ and
\\1Hmmus ol U 9 mduslr\ lo anle m rC\C‘erh dl'ld dLVLl-

mlms alom.

Method:

Data that are publicly available from the company annual
reports and from Seeurities and Exchange Commission 10K
forms of the lurgest R&D [irms in seleeted industries are
being exdamined, and an_individual lirm's R& D expendi-
tires for d 1U=year period have been correlited to that firm's
tiet siles, cash flow, and capital expenditures. Implications
for the seleeted industries as a whole may be drawn on the
basis of data from the firms included in the study.

‘siﬁj'o"r Fiiidiiiiﬁ'

dustrinl R&D upmdlluru dnd L()l‘pOl‘dlL ciish ﬂo“ in thic
firms under study reveals that this ratio generally ranges
between 25 wnd 30%. The results tend o confiri dncedotal
information that corporiations attenipt to keep the growih
of R&D upmdnuru cotiipatible with their otitlook for
net sales and; or profits:

Responsible SRS Organization:

R&D Economic Studies Scetion

Institution/ Principal Investigator:

[Intramuraul]

Availability:

A final report is expected to be availuble from SRS/ Edi-
torial and Inquirics Unit at the end of 1983;
PROJECT:

Developing Strategies for Augmenting Response to
the NSF Industrial R&D Survey

Objective:

To dLlLl’l'I'IH'IL w hLthr th rite ol ruponu o th volunmry

o pdruupdu. in nonnmndalory g,ovc.rnmuu \urw.y.\.

Q

RIC

Aruitoxt provided by Eic:
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Method:

prullmnmr) moduls of th ruponsg dLLl\lOl'I nmklnt. prouss
will be developed. About 80 teleplioniv interviews with officials
if othr hrms \\l” lhm bL LOl'IdULlLd b) TARI’ dnd SRS

compdnm Lo inereuse paruupauon in llu. volumar) portion of’
the survey:

Major Findings:

NA

NS

Responsible SRS Organization:

R&D Economic Studies Section/Industry Studies Giroup

iﬁSiiiﬁiiéﬁ/Piiﬁéiijéi iiiiré'siigéiiﬁi

Ay allahllm'

RLPOI‘[ upuud Lo hL completed in summer 1984 and
available in the SRS/ Indusiry Studies Group.

PROJ ECT

Expenditures for 1983-84

Objective:
To provide cxt;nmlcx of compdmgs own I'ndncmg of rmmrgh
and development in l'l'ld_]()l‘ industries for 1983-84 und o
identify such factlors as the tconomrxc Rccov;ry Tax Act
(ERTA) of 1981 that will affect the funding of these activities:

Method:

The erOl‘l is bused on information obluined irom two
major sourees: (1] Mail responses Lo an lanIry sent to the
members of the NSF Industrial Panel on Science and
Technology. and (2] interviews with R&D officiuls repre-
senting firms in the major R& D-performing industries. Of
the 97 company representatives contacted during Aprll-Jul)
981 rcphc\ \w.rc. rc.cuvc.d lrom 76 Thc rupondc.nts were

R&D t.\pz.ndlturu durlng 1983 84 over the previous years,
and to identify the fuctors they believed to be responsible
for any changes, They were also asked to assess the effect
of R&D tux eredits from ERTA on their R&D budgets.

Major Findings:
Touil company-funded expenditures for resedreh dnd
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ol Im.h mu.rc.xt rates. /\Lwrdmg to W‘n ol the l'(.\pOl'ldLnl\
their R& D budgets were influcneed by the R&D tix credits in
ERTA, R&L D dll’(.(.l()l’\ mnd llu. mx t.l't.dll\ W bcncln.ml

cost-cutting pc.rlpd uud in ‘;c.cc.lc.r‘ntxng, the timing of u.rtdm
R& D projects already underwiy.

Responsible SRS Organization:
R& D Eeonomic Studies Scetion/ Industry Studies Group

Institution/ Principal Investigator:

{Intramural]

Availability:
Hiqhiwlm should be available from SRS/ Editorial und
Inquairics Ynit in late 1983,

PROJECT: N
Feasibility of Developing Integrated Sets of Industrial
R&D Economic Data

Objective:

To dcvz.lop in mu.rndlly consistent data bank for exploring
l’LLlllOﬂ\hlp\ between indastiial R& D expenditures and
the economy:

Method:
S[’)t.t.l“t.dll()n\ for a user-oricnted data set were dcvclopt.d
und an inventory of alternative R& D data bases was taken.
Each data base was evaluated in terms of its validity,
retiability; compatibility with other data sources, and
d@éi‘hlﬁgs; Ait&;'r'ri;iti'vé ;t'mttg'ic's for Jugmemihg the NSF/
[ht. use o fothc.r data bases or th[ough mlngr mpdlﬂcalnom
of existing data colleetion procedures. During the course of
the study; information regarding specific detiils of these
data bases were obtained from government agencies, trade
associations, and corporations. The feasibility study can
provide a basis for the development of an integrated set of
industrial R&D and economic data bases.
Major Fmdmgs

After i.i‘i'n'iihih'g 18 data buses. TA RP recommended that
all but 4 be eliminated from consideration at the present

Q
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Aruitoxt provided by Eic:
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c.mplo\ miciit d‘ll‘l T/\ RP ‘om.ludcd that only the LIS d‘lld
set hield sufficient pou.ntml for immediate followup. lor
L:1S. c.xmbhxhnu.nt datu cun bc aggregated to derive ess
thie sime “enterprise data’ as those available from (,c.nxus

Also included in the rcport are su;_.;_.c.suonx for improving
the industrial R&D survey that were made by some of the
olficiuls interviewed: '

Responsible SRS Organization:
R& D Economic Studics Scetion/Industry Studies Grotip

Institution/ Principal Investigator:
TARP, Ine.

Availability:.
An E. \anmmlmu r)j Pmslble Lml\agm Belu cen the National
Suenw F()undalmn s Induslrlal R&D Dala Sel a;m’ OIher

5.m,m 2”217()17. PB 83-132761. $10.00 (papc.r wpv)' S4 30

{inicrofiche].

PROJECT: o
Research and Development in Industry, 1981

Objecme
To prov:dt. dam on thc resourees ullocau.d to rt.xcun.h ‘md

addition to c.urrc.nt survey- yz.ur duta,

Méihijd-

is conduicted b) lhc Bureiu ol the Cc.nxux for NS!- Compamcs
survz.yc.d ire xz.lu.tz.d lrom us implt. thu} gogz!xtx ol 15; 0()0
t.ompdnw.s with DOO or more z.mplqyces are \Ul’Vt.yt.d every
veur: those with h.wer than 500 employees are surveyed at
Tl dcpz.ndmg upon the industry and the amount spent
on rescarch und dz.vclopment in the absence ofrc.xpondu,nt-
distributed data; the anxus Bureau estimates data in
dceordunce with past performances and industry averages.

Major Findings:

lndus}rlxl ﬁ?ﬁm reported expenditures totaling $52 billion
in 1981; 17% uabove the 1980 level. After adjustment for
lnﬂdllon the 1981 increase was 7%; well above the 5.4%
avemge annual mtc of;_.rowth rt.gl\l(.rt.d bz.t\\ u.n 197\ And
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thirds of total industrial R&D expenditures. rose 6% in
constant dollars during 1981, that portion of industrial
resedrch and developiment supported by the Federal Gov-
direralt and missiles industry reported the highest overall
percentage incredase—27% in current dollars—in 1981 R&D
outliys. This gain is Lirgely attributable to an aceeleration

in R&D funding by the Department of Defense. Over half

1981 level.
Responsible SRS Organization:
Institution/ Principal Investigator:
[Intrmmuoral]

Availability

“Compuny and Federal Support Produce 17% Industrial -

R&D Spending Increase in 1981, Highlighrs, NSF 83-313.
August 8; 1983; uvailuble from SRS/ Editorial and Inquiries
Unit. It is expected that the Derailed Sraristical Tables and
Final Report will be availuble in carly 1984 from SRS/

PROJECT:
R&D Expenditures in the Service Industries

Objective:
To develop better estimates of current service sector R&D

expenditures and to recommend methodology for con-
tinued improvement in the measurement of service sector
R&D activities: to provide some insight into how R&D
funding levels and performance are determined by service
sector manugers.

Method:

interviewed in an attempt to understand the process behind
their R&D expenditures—i.e.. what determines whether their
needs will be satisfied intérnally or externally. who eventually
does the research and development, ¢te.: (2] Extant public
data of 100 manulicturing_ companies will be analyzed to

tota] research and development, ds well as to develop
niethodologicul suggestions designed to improve data
tollection on the R&D dctivities of the service industries.
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Major Findings:

NA

Responsible SRS Organization:

R&D Economic Studies Section/lndustry Studies Group

Institutiony Principal Investigator:

Availability:

Report expected to be available early in 1985 from SRS/
Industry Studies Group.

PROJECT:

Trends in Industrial Basic Research Expenditures
Objective:

To exumine trends and Broyxdecjtxmxtesofspendmg by
companies of their own funds on basic research and to
outline the fiactors that have affected or will be affecting the
funding of basic research projects in 1981 and 1983:

Method:

The report was_based on information obtained from two
sources; [1] Mail responses to un inguiry sent to the members
of the NSF Industrial Panel on Science and Technology,
and (2) interviews with other R&D officiuls representing
firms in the muajor R&D-performing industries._ The re-
spondents were dsked to estimate the growth, if any, in

Funding of busic reseurch by industry slowed ini 1982 except in
the chemicals industry where there is a special eniphasis on
biotechnology; purticularly genetic gineering. Industry is
increasing its funding of busic reseurch by universities und
colleges because of an appurent shift of ucudemic gouls to
areas of greater interest to industry; new developments in
biotechnology; and a recognition by many firms that
byproduct of academic research is the truining of scientists
und engineers for industry:

Responsikie SRS Organization:

Institution/ Principal Investigator:
[Intramural]

Availability:
Trends to 1982 in Indusirial Support of Basic Research, Final
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Inquiries Unit.

PROJECT:
Venture Capital Investment in Small, High-Tech-
nology Companies

Objective:

technology companies, and to distribute the funding by
ficld of technology.

Method:

Use of a data buse collected by the Venture Economice
puny covering new finuncing by venture capital compaines:

O

RIC

Aruitoxt provided by Eic:

funding of science and technology

to 1980. The high-technology shiiire hus scircely chunged.
Coniputer-reldted findiicings dre the niost frequent, but
energy-relited funding increiised notably froim 1975 to 1980.
Responsible SRS Organization:

Secience Indicators Unit

Institution/ Principal Investigator:
Venture Econoniics/Norman D: Fust

Availability:

Venture Capiral investments and Small, High-Technology
Companies: A Measure of the High-Technology Small Busi-
ness Sector, is available for inspection in SRS/Science
Indicators Unit:

o)
My
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funding of science and technology

PROJ Etff

Instruments in Academic Settings

Objective:

To develop quantitative indicators of the status of; and
need for, equipment for scientific research in U.S. universities
;i'n"d L'o’lng.L«; 1h'r'o'ugh ;1 'n'ati'o"n'ally representative survey of

Method:

The mnlrauor will conduet a slmle"ed probablhly samph.
ol 43 umvz.rsmu from i umvcrse of lhc approx:malcly |60
i&iii subsample dcpdrlmcnls within umversmcs i ihe physual
and compater sciences and engineering, collecting information
on cquipment costing ut least $10,000. This study is based
on the “Instrumentation Indicators Feusibility Study"
completed for NSF by Westut, Inc., in early 1982. Phise 11
ol this pro_jecled 2-year sludy will subs’;i'm"p'le dcparlmcnls
within universities in the biological, ugricultural, and

environmental sciences:

Major Findings:

NA

Responsnble SPS Organization:

R&D [‘_LOHOH'IIL Sludles Sccuon/Umversmes and Nonprofit

lnstltutlon/Prmclpal lnvestlgator
Westat, Inc./Lance Hodes

Avallablhtv
Umvz.rsmcs Spcnl 6% of Separalely Budgued R&D

PROJECT:
Comparatlve Trends m Academlc Research Capacity

Objective:
To analyze trends in the pdllerns of ucademic R&D sp°nd1ng

and personnel atilization among the major scientific and

engincering (S/E) disciplines for the period 1977/78 to

1980/81 in a special study:

M

Mettiod:

To merge several data bises reldted (o deademic S/E résources

in order Lo ercite and conipire iindicators of dcademic reseiarch
cupucity. Several diti elciients are being analyzed and

comparud for LdLh dxsuphm. Level of R& D spending, ratio of
R&D spc.ndmg, 1o professional stiaff size, uiilization of
"mdualc rm.drch HESIE mls. lc.vd ol lc.dc.mlly hnanu.d R&D

activities, ‘md lrc_nds in Lnrolhm.nl and dc.gru.s grdnu.d
Major Findings:

NA

Responsible SRS Organization:

R&D Economie Studies Section/Universities and Nonprofit
Institutions Studies Group

lnatltutlon/Prmclpal Investigator:

[Intramural]

Avallablhty

ThL “special sludy is expected to be published daring FY
1984 dnd will be available from SRS/Editoriual and in-
quiries Unit.

PROJECT:
R&D Funds in Academic Science and Engineering,
FY 1981

Objective:
To collect annual da[a 7Ir9m acudentic institutions \pc.nd-

ing over_ $30.000 for separately budgeted l‘Lstl‘Lh and
dc.vulopmcnl :

Method:

=Y 1981 data were tabulated and Hl]ﬂl\ll.d ba'ﬁed on responses
Lo questionnaires from 86% of the 363 institutions and heir
affiliated federally financed R&D centers: There were several
data elements: Source of support; amount allocated to busic
rcst.‘lth bolh loml And ﬁ.dumlly Fnanccd R&D cxpc.ndllurc.s

budgclcd R&D lunds by discipline; and c‘xpnal cxpendnure\
for. scientific and engincering (S7E] activities: The survey
wits closed out in. August 1982,

Major Fmdmgs
Acadt.nnc scpamlely budgclcd R&D z.xpc.ndllurcs m FY

FY 1980. ,f-g.,dc.mlly fundt.,d R&D supporl showcd a 1%
constant-dollar incredase during the same time. Industry
funding of academic research and development was up by
10% in constant dollirs. Academic basic research expenditures

36



increased by 3% in constant dolfars; accounting for two-
thirds of all academic R&D activitices. l:xpz.ndlturcs for S/E
research equipment accounted for about 6% of total academic
R&D spending.

Institiition/ Prinicipal Investigator:

[liitranitril]

As-aiiébiiity-

” Rt.dl Growth Ratc of Ac,ademlc R&D l:xpendnurcs Slowcd
to 2% in FY 1981." Highlights, NSF §3-304, Murch 21,
I98¥ dv‘llldblc from SRS/Edltorml and l'n"quiries Unlt

1981, Demllcd Statistical Tablcs. NSF 83- 308 June 1983,
Nutional Technical Information Service, Sprmgf’cld Vlrgmm
22161. PB 83-228213; $16,00 (papér copy). $4. 50 (micro-
hche) dl's() available from SRS/EdnormI and lnqumes Unit,
Am_ess to the publlc-use tdpes and documentation for their
use are described in the Dawa User Guide and Addendum,

May 1982 and February 1983: available from the RDESS/

Universities and Nonprofit Institations Studies Group:

PROJECT:

FY 1982

Objective:
To collect data from academic institutions spending over
$50.000 for separately budgeted research and development.

funding of science and technology

Method:

Five hundred sixty institutions and 19 affiliated federally
financed R&D centers received the questivnnaires [or the
FY 1982 survey. There were several dita elements: Source
of support. amount allocated to basic fesearch, both total
and federdlly findniced R&D expenditiires by disciplirie,
research equipment expenditures from separately budgeted

NA

Responsible SRS Organization:
R&D Economlc Studies Section/Universities and Nonprofit
Institutions Studies Group

Institution/Principal Investigator:

[Intramural]

Availability:

It is anticipated that Detailed Statistical Tables will be

published by summer 1984; and will be available from
SRS/Editorial and Inquiries Unit.
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funding of science and technology

PROJECT: o
Construction of Price Indexes for R&D Inpiits
Objective:

To develop a set of price indexes for industriul R& D
expenditures for use in economic analysis and policy reseurch.
Mettiod:

The stidy will build on previous work in the area for the

yedrs 1969 and 1979 to obtain price indexes for a sample of

firiis in eight industries for 1980, 1981, and 1982 indexes
in four other industries will also be developed. An evaluation
of viirious R& D price indexes buased on proxies will also be
undertaken ds well 45 an investigation of the factors re-
sponsible for differenices among R&D inputs in their rate
of price increase.

Major Findings:
NA

Responsible SRS Organization:
R&D Economic Studies Section

Institution/ Principal Investigator:
University of Pennsylvania/Edwin Mansfield

Availability:
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outputs and impacts

PROJ ECT:
Conference cn Methods for Measuring Technological
Progress

Objective:
To brmg together experts who will discuss und compire

various methods for measurmg the advance in individual
technologies with time:

Method:
A worl\shop will be held at which papers will be presented

and discussed. The workshop coordinator will prepure
report that mll include the prcsentatlons and summuries

of the discussion together with an evaluation of the indi-
vidual methods.

Major Findings:
NA
Responsible SRS Orgamzatlon

Science Indicators Uriit

Institution/Principal Investigator:

University of Dayton/Joseph P. Martino

Availability:

Final rcpor; will be obtainuble in early 1984 from the SRS/
Science Indicators Unit.

PROJ ECT

Objective:
To develop indicators that differentiate between patents
that are significant technically or commercially; and those
that are less so.

Method:

Euch patent wis weighted by the number of tiines it was

cited by examiners of subsequent patents. All examiner
citutions associated with pitents issied during the 1970-80
period were tubuluated to determine which patents issued
durmg the 1970-77 pcrlod were dmong the most frequently
rclcrcnccd Tht. cited patents were grouped into 55 product
fields and were dlsdggrcgdted by nationality (U.S. vs. foreign)
of inventor and owner. Interviews were conducted with
pdlt.l]l examiners dnd for a sample of paterits, anilyses

+ were made of the complete files:
p

C

49

Major Findings:

Phase | of this project demonstrated lhdl the commcrcml
or technical importance of a patent is llkely to bc reluted
to the frequency with which it is cited; Those patents ton-
sidered important were cited two and one-half times more
often_on the average than the randomly-selected control
set. ,Phase Il showed the product fields in which U:S.-
ofigin patents were relatively highly cited in 1977, as well us
the fields in which the citation rate was below the rate for
foreign-origin patents.

Responsnble SRS Orgamzatlon

Science Indicitors U nlt

Institution/ Principal Investigator:
Computer Horizons, ic./Mark P. Carpenter

Availability:

bébéiopmem of k'ef‘h’ed indfcawrs of Technology Innovation
Nauonal Techmcal lnformatlon Service, Sprmgf'eld Vlrglnm
2216!; PB 82-101833; $6.50 (paper copy), $3.50 {micro-
che): Mark P: Carpenter, Francis Nurin, and Pitricia Woolf,
“Citation Rates to Technologlcally Important Pitents,”
World Patent information; Vol: 3, No. 4, 1981, pp. 160-163.
Development of Indicators of Technoloical Innovation Using

Patent Examiners’ Citations, Computer Horizons, Iric., 1983.

The Measureméﬁf of Technological Change

Objective:

To cxlcnd the author s previous work so as to develop a
method of measuring technological progress. To apply the
method to digital computers, farm tractors; and electro-
mu.roscopcs or Slmllar mstruments To compare the results

Method:

For each lcchnology, determme surfices ofconstdnt proba-
bxllty denslty in terms of the perforiniance viridbles. Determine
the distance between surfaces probubilistically by an appli-

cation of discrlmmdnt funcuons THis distance represents

the amount of progress from one surfice to dnother.
Dimensional unalysls will be mvesugau.d as 4 way of reducing
the number of variables to be studied.

Major Findings:
NA

Responsible SRS Organization:

4 iscicnce Indicators Unit



E

lnstltutlon/ Prmcnpal lnveshgator

Siurfaces

Objective:

To develop a measure of level of technological performance
for technologies that are characterized by more than one
performance characteristic; to extend an_ existing method
for this purpose. To apply the method to three technologies
probably to be sclected from among computers, farm tractors,
liquid fuel rocket engines, clectric and aircraft generators.
Method:

For cach technology. group the devices into sets that dre
cquivilent in performance. Fit edch set with a tradeofT
stirfice in multidimensional space. Define a distince meisure
between the surlaces that will represent the degree of progress
from otic to danother.

Major Findings:

NA

Responsible SRS Organization:

Science Indicators Unit

Institution/ Principzl Investigator:
Universiy of Dayton/Joseph P. Martino

Availability:
IFinxl report is cxpected in spring 1984:

PROJECT:
Measuring Technical Change Through Product
Attributes

Objective:

. the ihVL§tig‘it'o”r;§ r’srwi'o'ugiy deVLiop'Ld muhod

Tii 'ciiL'

provqj lehoq o Jcl cngmcs mrfmmu and aircraft, and
to milling machines.

O

RIC

Aruitoxt provided by Eic:

outputs and impacts

Method:

An R&D ploducuon function; a cost function; a demand
function, and a prolit function will be developed and then
mtq.r‘m_d into an overall decision model. Various curve-
fitting tu.hmques for estimating the technological trend
equation from the model will be studied:

Major Findings:

NA

Responsible SRS Organization:

Science Indicators Unit

Institution/Principal Investlgator
Rand Corporation/Arthur Alexander

Avallablhty
Final rcport is c\pu.tcd i spring 1984,

PROJECT:
Patenting in the United States by Various Countnes
in Various Fields of Technology

Objective:
To provndc. current and time-series data on patenting in the

United States for 55 product fields and 10 designated
tc_chnologv Fclds dndlyzed by (.ountry of orlgm sc(.tor ol

patcnt grant:

Method:

Data are based on the computer file of patenting data of
th( 'O'i"ﬁté bi‘ TC'ch"ribl'dg'y A's'séssh'ié'rit J'n"d F'o"rL'cd%t Th'ey

to the Smnddrd Industrial Clawllcauon .sy.stcm for 55 produu
ficlds, by a computer program.

pdtunung by us. mduﬂry

Responsible SRS Organization:
Scicnce lidicitors Unit

Institution/ Principal Investigator:
Office of Tu.hnolo;:y Assessment and Forecast; U:S: Patent

and Trademurk Office/John F. Terapane:

Availability:
Final report is expected in sammer (984,
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PROJECT: 7 -
Patent Office Concordance Review and Workshop

Objective:

To updalc and i xmprove the * LOﬂLOl‘ddnCC " the computer
program devcloped by lhe Pdlcnl Office Lo convert_patent
counts classified in terms of the Pdlcnl Oﬂ“uc classification
system to the Standard Industrial Classificition.

(,omplclc documentation for the LOﬂLOl‘ddnLc will bc
developed and studied. A \\orkshop ofc.\:pcrls in the use of
patenting data will muke criticisms and suggestions. A final
report to NSF will summarize these steps and miike recoii-
mendidtions for changes in the concordance: Chunges ugreed
upon will be implemented.

Mijor Findings:
NA

Responsible SRS Orgaiization:
Science Indicators Uiiit

Institution/Principal Investigator:
Office of Tz.chnoloay Asscssmcnl and Forecasl. U.S. Patent
and Trademurk Office/John F. Terapane

Availability:
Final report will be availeble in summer 1984 from ihe
SRS/Science Indicators Unit.

PROJECT:

Relative Share of World Patents in National Patent
Markets

Objective:

To study the relative lc.chmml advanmg,c of ihe Uniied
States. as represented by patenting data. in compurison

O

RIC

Aruitoxt provided by Eic:

l-mnu: in Virious produu ﬁclds and in two time pc.rlods

Method:

The international patent file provided by Derwent will be
used to determine the rates of patenting by these countries
in virious recipient countries in 1975-77 and 1980-82 in
each of five R&Dr-intensive produci fields. Reévealed Ad-
v;muq,'c l'n"dicu will b'e 'c‘il'c'u'ld'l'cd ‘i'n"d p’l'o'iil'd ib 'sh"o"\'\% iﬁé

lhoxc areus.

Major Findings:

NA

Responsible SRS Orgaization:

Science Indicators Unit

Institution/ Principal Investigator:

Office of Technology Assessment und Foreciist, U.S. Patent
and Trademurk Office/John F. Terupune

Availability:
anl report will be available in summer 1984 froni the
SRS/Science Indicators Unit:
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outputs and impacts

PRGJECT: o
Co**Citatio'n’ Cluster Development as Science

Objective
To develop @ new indicator of scientific progress based on
co-citation cluster analysis methodologies:

Method:

Co-citation c.luslc.rs drawn from thc Science Citation fnZI'PY
ddld base are being screened to determine year-to- -year
commumcq Quanmahve characteristics of these clusters
are being studied to monitor important developments in
research speciulties, as reflected in the research literature.

Major Findings:
NA

Responsible SRS Organization:

Science Indicators Unit

Institution/Principal Investigator:

Institute for Scientific Information/H. Roberts Coward

Availability:
Final report is expected in early 1984:

PROJ ECT~

Objééiiié;

To cxumine differences in the blbllomelnc charac.lc.rlsllcs
ol rescarch | pdpt.rs from different countries, ficld by field,
in order to see if these differences sngmf‘cantly affect the
interpretation of current publication and citiation indicitors.

iviéiiiba-

tapes. All ol lht. utatnon dam to be used in the cross- counlry
anilyses will be developed from the exact-matched citation
Lapes. The project will provide several new indicators oflhc
output of rescarch mc.ludmg the rapidity of a nation's ase
of research results in subsequent research; international
differences i in the usc of basic research findings in applied
rc.sc.an.h, and chinges in the quantity of research described

in the average report. This project will also test some of

O

RIC

Aruitoxt provided by Eic:

(4,1
(4,1

the operating assumptions that underlie the literature indi-
cators used in the Science Indicators reports.

Major Fmdmgs

NA

Responsible SRS Organization:
Science Indicitors Uiiit

Availability:
Final report is expected in fall 1983.

PROJECT:
Updating and Maintaining Bibliometric Data Series

Objective:
To upddtc the statistical dala set ofsc1enurc and technical
literatare indicators used in the Science Indicators reports

o{ the szondl Science Board and to prepare an analytic
report on selected techinical aspects of the indicators

methodology:

Méiiiiiii;

Data from the Science Ciration Index lssued by the Institiite
for Scientific Information will be complled into medsures
and indices of scientific and technical pubhc‘luons and

citations. Data will be d:suggreguted by field and subfield,

by countrics of authors and of journals; by levels ofrm..m.h
(basic and applied]; and by U:S: R&D- performmg sectors.
They will also show the most active institations in euch

scctor, and cooperatively authored artic zs:

Major Fmdmg5°
NA

Respons:ble SRS Orgamzatlon

Science lndlcalors Unit

institutian/iirincipai invégtigétb”r-

Availability:
Final rcport will be obtamablc in sumnier 1984 from the
SRS/Science Indicators Unit.
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outputs and impacts

PROJ ECT E

opmcnt on selected chardctcrlstlcs ot the U.S. farm sector
and to assess the vahduy dand rclmblllty of virious agricul-
tural R&D indicators such as expenditiire and scientific
personnel data:

Method:

The rgseargl} ylll focus on possnble relduonshlps between
rescarrrch and dcvelopmernt and changes in furm commer-
cialization and conrentmtlon and in the farm labor force

for the Nation as a whole: The project will examine different

59

lypcs of R&D output levels of effort to dlﬂ‘use 5uch outputs,
and the resultant effects. A comprchensnve longltudmal data
set will be created for research und development in the
agricaltaral sector for the postwar period (1948-79).

Major Findings:

NA

Responsible SRS Organization:

Science Indicators Unit

Institution; Principal Investigator:

University of Kentucky Research Foundation/Lawrence H:
Busch

Avallablhty

Final rcport is c.xpc.ctc.d in carly 1984.
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outputs and impacts

PROJECT:
Assessment of Science: The Development and Testing

of Indicators of Quality

Objective:

To L\‘umm wmprchcnm le i nuuor dimension of science
that hus not been dmienible to the development of indicators;
although it is widely feh o be a significant axpuu—quallt\
To C\pl()rt. the conversion ol existing quantitative indicators

into indicators of the quality of scicnce.

Metbod:
A vear-long series of .11onlhh Seniinars, Louplcd \\uh spectal

commissioned papers; wil lt.'dd o the identification of

indicators thut will be evaluuated b\ representiative seientists

and nonscientists. Results will be releiised in d collection of

essays. rescarch papers: and book- length monograph.

NA
Responsible SRS Organization:
Sticiee Indicitors Uit

lnstltut:on/Prmclpal Investigator:
Harvard Uni- ‘ersity /Gerald Holon

Availa’hili y-

lcchm)lm_\ quu il l»\uc ol Sz ience. Iet/mo{()g" mm’ Human
Valwes, Vol. 7 (Spring iind Winter 1982].

PROJECT:

Attitudes of the Attentive Public and of Nongov-
ernmental Policy Leaders Towards Science and
Technology

Oiijééiii~éi

To_produce survey data on th attitudes loward scienee
and technology of several aruups mdudmb opinion leiaders in
\uunc md luhnolog (g/ F) p()llL\ oumdc ‘hc (;ovummnl

mlmnud db()lll S/ T issucs,

Methiod:

Two quulmnn.uru were dwyud pdl‘l') Ovurldppmz. the
one used in the 1979 national \urwy for Science Indicarors.
\nlh the nationwide survey conducted by lclcphonc
Responses were compared with those from the 1979 study:

63

un - allcnlxvc puth Rno\vlgdg,cublc abovl and mtcrcxlud
in $/T issties, 4 potentially aatteniive group; and dplhlon
lc.adc.r\ in S/T policy vitside ihe Govérnment. The ..lllt.nll\’C\
assessmient of the benefits fronm S/T was found to be even
more favorable than thiat of the general public, with polunml
atteniives Llllmg, in between, Policy leaders are still more
fr v()mbl) dlsposudr und hive d greater preference for basic:
as opposed to applied. research.

Responsible SRS Organization:

Science Indicators Unit

Institution/ Principal Investigator:

Northern inois University/Jon D. Miller

Availability

Hnal Report will be obtainable in early 1984 from ihe
Principal Investigutor.

PROJECT:
Examination of New Science and Technolo ogy
Indicators

Oijéiii'é:
To examine lhc ]cdslblllly of L\pdndmb the colluuon.

analysis, and dissemination of mfornmuon lh..ll ciun serve
as fiew indicators of industrial innovative activity,

Metbod:
Thc investigutor will review the literature on modcl\ of the
mnovauon prmux in vanoux \LC[OI‘\ dnd C|rcumsmmu

LX'll'I'IH'ICd lhroubh mlcrvuw\ wnlh i sm.lll number ol R&D
officials in industriul firms. The information obiuined from
these discussions will Ui be used 16 refine the trial indicators
and to ldcnllly a smull subset. A final test using a mail
survey will be condacted wiid the results, including the final

sct of indicators; will be discussed iii the [inil report.,

mja'r Fiiidiéig’.is:'

Lo construct such mdlulor\ via u muail survey ol mduxlrml
firims. Although problems regarding some of the 17 indicitor
questions used in the s \urVLy remain Lo be solved, the survey
results argue strongly in favor of further data collection for

the hew indicators.
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R&D Economic Studies Section/Industry Studies Group

Institution/ Principal Investigator:
Massiachusetts Institute of Technology /Christopher T Hill

Availability:
/\n l:u.uuuvc Sumnmry ol th lull rc orl New Indlcalorv

SRS/ l:dllorml and lnqumcs Unit:

PROJECT:
Indicators of Interdisciplinary Research

Objective:
To define and begin to measure the extent of interdisciplinary
seientific research.
Method:
A sumple of 285 “Classics™ articles described in Current
Contents (1981] was examined lor apparent interdisciplinary
rescarch: Eleven interdisciplinary articles were chosen and
data compiled showing the number of tinies eich classic
was cited during the 10 years subSequent to publication.
and the nume of the journal in which the drticle citing the
classic was published. The sccond component of the project
sought to determine whether it is possible to disungmsh
disciplinary from mlcrdlscnplmary journals. Two journuls
were selected froim edch of 10 science ind engineering ureas;
and Irom ihese journils 181 articles were drusvn for Jmllysls
Articles were an:dlyzed for the number of authors per article;
“interdisciplinarir of the article, und sl]b_jLCl clussification

of the references lound in the article. The lhlricl’cgmponcnl

ol the project was the Jp'plit;ilion of the most promising
jourhal-bised indicutor to u broader set of journals:

Major Findings:

U§i'n'g the lnslllulc for Scn.nllllc Information’s subject

cittegories. the ant.sllz,‘llOl‘ﬁ found a median of 39% of the

ulallons to the ~Classics™ articles to be in the sume subject
citegory is the article: The striking finding was that the |1

articies were extremely idiosyncratic with respect to the

amount of cross- category citing and the patterit over time,

Thc anulysis of scientific Journ‘lls yu.ldc.d an indicator of

“cross-categorical referencing.”™ a meusure of the pereentage of
refences oatside a Journdl s subject category. Application
of this indicator to a sclected set of journals in three arcis
(toxicology. demography. and opcrations rz.scaruh/nmn-
agcincnl scu_nu:) lor the years 1976 ‘md I98" rcvclllc.d

algorithm and lormula eidn be u.st.d on dV‘lllglhIC 'dam to
yield estimates of “cross-categorical citation.”

RIC

Aruitoxt provided by Eic:

Responsible SRS Organization:

Science Indicators Unit

Gz.orgm Institiite of Tcuhnolos.y/[)myl i£: €hubin: Alan L.

Porier. Fredrick A. Rossini. und Terry Connolly:
Availability:

Ind/calun of Inlera’ncmiumrt R?warch is availuble for
inspection in SRS/Science Indicators Unit:

PRGJ ECT:

Soviet R&D Statistics

Objective:

To provndc upddlz.d statistics on R&D investments wxlh
particulur attention p‘ud to R& D science and enginceering
personiel in the Soviet Union:

Method:

Official Soviet data ure analyzed at a disaggregated level
and made compatible with U.S. data. Soviet S/E personnel
duta are adjusted to conform to the NSE concept of scientists
and engincers employed in research and development. High
and low estimates of the numbers of Soviet R& D scientists

and engineers are provided.

Major Fmdmgs.

Soviet R&D investments rose lhrough the late seventies
und m.rc consldcrabl) largcr lhan U S mvc.slmcnls—hoth

‘In 1987 the. Sovul Union L\ande 74 bl”lol"i rubles on

research and development. This ruprc.scnlcd 3. ()’S(n ol their
£ross national product. Attenmipts were made to prcscnl
Soviet S7E personnel dita in dccordince with U.S: definitions:
There were between 1.3 dnd 1.5 miillion Soviet scientists

and engincers enguged in resc ll‘Ch ‘md dchlobménl in 1982.
The concentrition of R&D scientists and engineers in the
labor foree was the l111,lu.sl of uny counuy 9-10 R&D
scieritists dnd engineers for every 1.000 persons in the lubor

force in 1982.

Responsible SRS Organization:
Suieiice Indicators Unit
lnstituticn/iirinéipzii iﬁ%ééiiééié?i

Availability:

Robert W: (,mnphcll Soviet R&D Slall’
National Science IFoundation, 1983, dV‘lll‘lhlc fron1 °RS/
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tdltorml dl'ld lnqunrn.s Unit: Previous reports by Robcrt
(umpbull also have useful information and datu: See Sovier
R& D Statistics. 1977-1980, NSF 80SP0727: Nutionul Tech-
nical Information Service, Springfield: Virginia 22161, PB

§2- ’07408 $7.50 {paper copy). $4:.00 (microfiche) and

Refereme Suurce on Soviet R& D Siatistics; 1950-78; ulso

“available rom SRS/ Editorial and Inquiries Unit:

PROJECT:
Structure of Stock-Flow Relationships

Objective:
To develop a conu.ptual modd lhdl dcscrlbc.s mtcrrcla-

outputx for science and tu_hnology

Method:

Vurious statlsucal tools were ust.d lo exdniine rclauonshlps
among time series identified. Andlyses were devised in

O

RIC

Aruitoxt provided by Eic:
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ordgr to dccount for stocks and flows; time lugs; und
simiilar phcnomenon

The project concludcd that dd[d on science and engmecrmg
educution were positively relited to scientific personnel data
and (lo i lcsser extent] to scientilic and technical literature
indicators. Industrial R&D expenditures were |)osmvcly
linked with the utilization of resulting technologies: No
llnkagc. could be established between R&D expenditures

and putents.

Responsible SRS Orgarization:

Science Indicutors Unit

Institution/ Principal Investigator:

Nutional Planning Association/Nestor Terlecky;
Availability:

Final report is expected in full 1983.
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intramural publications

overviews

NSI' Number NSF Nﬁ'm’ﬁér
Highlightsy Full Highlights/ Fall
RDSR* Tubles report RDSR* Tables report
Acidenic Science: R&D Characteristics
Funds, Scientists_and Engi- B
nieers, Graduite Enfolliment A
Scientists and Engineers in
: United States
197281 $1-336 the United States
197277 ..o iin e e 80-313
National Patterns of R&D
Resources: Funds & Man-
power in the United States heve
[RXEY iy A 77-306 N 77-310 75-310
195376 .. ... .00 0 76-309 e 76-310
o 75-307
74304 ggg e 99039
73-303 772323 78305 e
Characteristics of the Nationul
Sample of Scientists and
. [ E v rers
78-304 e 78-313 Brnl
Part 1. Demographic o -
75305 S 75
75-317 - 76-323
----- o 75-312 76-330
""" *‘i"l‘ Churactéristics of Recent Sei-
195 565 T §',"T',, enice/ Engineering Griaduaies
o190 79-39 80-308 1980 .. 0., 82-320 83313 e
Science and Engincering Per- Immigrant Scientists and Engi-
sonrlcl\ National L neers in the Uni i
Overview ... e e 83?:]8 Siudy of Characteristics and
80-316 Attitudes ... ... proe v 73:302
---------- **NSB 81-1 ;
A . 78313 o
.......... **NSB 79-1
---------- "NSB 78-|
---------- **NSB 75-1 L
L e e **NSB 73-1 e 80-324
e 77:305 B
! and Engi-
pulation Redelined
lume 1. Demogruphic, o
Educational: and FY 1973 74-302 e e
Professional FY 1972 [Tl iiiiiiii 73-311 e e
‘Characteristies ... ... 75305 e 75-313 The Stock of Science and Engi-
Volume 2. Labor Force neering Muster’s Degree-
and Employment . : Holders in the United States . s B 81-302
Charucteristies .. ...... 75-326 76-306 75-327 T e T T
73-306 Women and Minorities in Sci-
I R enceand Engineering ... ..., R — 82-302
U. S. Scieiitists inid Enginecrs o 77-304
1980........cciinnnn 82-303 B34 e
1978 80305 8034 e *Reviews of Daia on Science Resources.
1976 ... ... - e
1974, .. 76-312 e 76-329

* Reviews of Data on Science Resonurces.
**Prepared in the Division of Science Resources Studies for the National
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73 intramural ﬁUbllcatiﬁﬁ
NSF Number NSF Number o
Hu,hlubhts, o _ Full Highlights/ o ull
RDSR* Tubles report RDSR* Tubles report
Education Growth in_Ncuroscience M 1) N
\ Be LevelingOIf ... 83-314 e —e-
Graduate 14 nmllnunl and No. Cﬁlnbu in Scicnee and
Support o o Engineering Student Quality
Fall 1981 ... ..., 83-310 83305 - Seen by 60% of AdeLl'I'IlL
83-322 e e
82-300 BIjUO SuLn d LnL.mu.nnL. -
80321 rees: 1950-80. A Source R S
Fall 1978 . 79-316 e Book .1.0.. i . 81-320 e 82-307
\L.IdLlnlL VSLIL" { 1]gllji;i.:ijihg: Scienee and Engincering o .
Scientists and Fngincers o . Doctorates: 1960-81 ... 82-323 - 83-309
January 1982 ..., ..., 83-317 83-311 e
§2.312 82305 - L
ST E n
$1-315 81307 e mployment o
80-309 79-328 e ' General
Sumple of SLiLnllsls and
&1-317 e 81-323 Engincers
S s I
Aptitude Test Scores ol Pirt 2. melmm:.m P J— 76-323
}'mspu.mv. (.r ldUJlL
Fssentis illy th Same From
197010175 ... oL, 77-318 - - s e
[ 82-320 82313 eeen
Characteristics ol the National e
Sample of Scientisis and Employment Auributes of
Engincers Recent Seience and Engi-
1974 neering Graduates L ........ 80-311 — 80-325
Part 1. Demnographic L Employnent Patterns of
and Edueational ¢, ... 75305 e 75-333 Ree: 1( bnt ts into Scicnee
‘ederal Role in the Sup- 783100 e e
R e and
..... 74-317
md Lngmu.rmg Dl‘-md"dMM Have 300
it ‘ duv..l(mn and Labor Slackened ... ... .l 83-300 e e
-------- - §i-316 o
Grild[niiic Scienee Edweatiom:  cnissandEngincers ..o e o 80-317
Student Support and
Postdoctorals
Fall 1977 ..o oo o 78-307 78-315 - Shortages in Some Engi-
Fall 1976 ..o 77-302 77-319 - : and Comipater
Falll975 oo o 75335 76-318 77-313 Spevialties .. .............. 83-307 —
73-320 o Do .
LT s ooTn Scicnce and Enginecring
_ 171 - = L L
Fall 1974 7332 73-322 76-313 Dociorates: 196081 ....... TR 1 B —— §3-309
I 75-328 . o o
Fall19a oo 74-3084 74-318A 74-318 Scicnce und Engincering .
Fall 1972 .. 73-310 e 73-315 Employment: 1970-80 .., ... ~ees §1-310 p—
Gridiite Stiid Government
Maunpower Resoure Federal Scientific and Tech-
Griadiiiite Science Education o nlCdll’C S nnCl - o
Fall 1971 ...l 72-308 - 73-304 1976.1977.and 1978 ..... = - 81-309 -

* Reviews of Data on Science Resources.

ERIC

Aruitoxt provided by Eic:

* Reviews of Daia on Science Resources.

56



E

intramural publications

NSF Numbcr

NSF Number

Highlights/ o Full Highlights/ o Full
RDSR* Tables report RDSR* Tubles report
Federal Scientific, Technical, Foreign Participation in U, S.
and Heualth Personnel Science ind Engineering
L 76-308 e e Higher hdug.mon and Ldbor .
W73 i i 74-316  eeees emees Mirkets . oiooiiii D 81-316
1972 Ma e e Hiring of Scicnce and Engi-
1971, . e 73-309 eeeee e
neering F.u.ul() by 2- and
s J-YearColleges ........... 78-309 - e
Industry Hontin Resources for Scientific
Activities at Universities
terns of Suc.nllsis Lnl.mu.rs. and Colleges
and Technicians in Privite o Junvary 1978 ........... 79-315 78-318 —
1977 80 e T T 82-331 Manpower Resources for Sci-
entific Activities at Universi-
ence and Lnglnu.rmg (Jr.ld- o ties .lnd Collq,u o .
uatesin Priviate Indostry [0 82-310 e e H 77-327 77-321 -
82-330 76-328 76-321 77-308
Sucnum .md Tu.hnu..ll l’cr- 7,5,'331 75-329 76-311
sonnel in l’m.nc Industn - B J.mfmry 719747 = 74-315 75-300A .
l‘)7‘4 ‘40 ...... P 80-320 e Tenure Practices in Universities
1975 78-302 - J— and 4-Year Collcgcs Affu.l o
1970, coooooiooiiiiiii 77-312 s e Faculty Turnover . 81-300 e e
Scientists. Engineers. and Young and Scnior Scncncé and
Technicians in Manufactar- Engineering Faculty
ing and Nonmanulacturing 1980.......ccvvvvien... 81-318 e 81-319
Industries X} S 79301 eeeee e
198O-K1 ... oa e $3-303 §3-324 J— 1974 . ... oo . 75-302
__ 83-32] -
................... 79-307 8U-306 e Projecuons
sts. Engineg Current und Future Ulrlillilr.lillon
Techiicians il Privite of Sucnuﬁc md Tc&.hmcal .
----- $1-329 77-315
Industrial RL\c.lrt.h .md . bnhgneening Fieldsto {700 .. -emes et 76-301
Development S il 78-301 eeeee emee Projections of Scicnce and.
Engincering Doctorate Sap-
Uiiﬁéi-iiiiéi and Colleges ply and Utilization
o . 1982and 1987 (1 i iiliil e eeees 79-303
neering: 1980 and 1985 ........... i e 75-301
Scicntists and Enginecers o U
January 1982 ...l 83-317 83311 e Scientists and Engineers From Abroad
Academic Séiéﬁéé- Scientists Foreign Participation in U: S:
; Science and Engineering _
§2-312 82-305  ---e- Higher Education and Lubor ‘
81-315 81-307 eeeee Markets ....o..ciieaa... — e 81-316
80-309 79-328 T i T
b mploynu.nl Patterns of Aci-
demic Scicntists and Engi- - Sludy ofCh.ir;xcic.nsucs dnd o
L SR K R b S 80-314 Atlitlides. . ............... —-e- —mee- 73-302
Engincering Colleges Report Scientists and Engineers From
10%% of l’.n.til[) Positions Abroud
Vacantin Fall 1980 ........ 81-322 - R 1976-78 .. ... e 80-324 e
1966-75 .. ... ... ... ... 77-305 eeeee e

*Reviews of Data on Science Resources.
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76 intramural publications

NSF Number . NSF Number
Highlights/ Full Highlights/ . Full

RDSR* Tables report RDSR* Tibles report
p .

Federil ljur!d\ Ior Rt.\c.lrgh
Dq -lopnum. nnd Olhc

Suumxlx Lnym.cr\ and

74-302 0 =m0 I
7331 e e IR -
. L . 77-323 77-317 78-300
Women and Minorities Yy (975, 1976, and 1977. L .
Rucial Minorities in the Scien- o  YOIUMEAAY ........ 76-317 76-315 77-301
- tistand Engineer Population 75314 e e FY 1974, 1975, uand 1976, I S o
- Volume XXIV (.00 75-321 75-323 75- 331
\\onn.n and Minorities in Sci- FY 1973, 1974, and 1975, o o o
ence und Engineering .. ... e 32-302 Volame XX 510000 74314 74-320A 74-320
77-304 FY 1972, 1971,.1'n"d 1974. o - I —
Volume XX 1000 il 73-312 Unnumibered 74-300
P _ [ e~ L —— Federal R&D Funding for
f a I n g ef s = I e n s e Energy: Fiscul Years
1971-83 ... oo i i el e 83-301
and technology
e A (.()I'I'Ip.l ison of National In-
l-cdcral Governmenl S dostrial R&D Estimiates
Wilysis ‘eder With Actual NSF/Census
l-undmg by Function o D.ll.l R R R R 78-303 ceees s
FY 198284 000000l Unnpmpqggg
FY981-83............. Unnumbered
FY 1980-82 000000000000 81-321 e Unnumbered §2:333 et
FY 1979-81 80-319 - Unnumbered ~
FY 1969-80 79314 eeeee Udinaimbered Problems of Small. High-
FY 1969-79 78-317 eeeee 78-330 Technology Firms ......... —— e 81-305
FY 1969-78 77-320 mama— 77-326 Reseurch und Develonment
FY 1969-77 76-319 e 76-323
EY 1969-76 75-320 o 75-330 83-313 o
FY 1969-75 4-3100 e 74-313 81-33] 82-317 o
FY 1969-74 kI T R— 73-316 8i-3i3 81-324 82-304
Lm.rL) .lnd l:m.rby-Rt. .ucd 80'?00 80-307 -
R&D Activities of Federal 79-302 79-313 79-325
atio .md hdcmlI) 78-306 78-314 LT
76-324 e 77-324
76-300 eeeee 76-322
1973-75 {est.) and | M.ln- , . 4319 e 73-315
power; Jun; 1973-75 (est)) ©.: 76-304 - 7;‘;317 ----- 74-312
Fedéral Bsic Rexcirch Sup- [ 73308
port in 1980-83 Grows iit
Slower Rate Than in Pre- o L
vious Four Years ©..:::0000 82-328 e eeeee o PERIEREEAICD L e e 83-302
Federal Funds for Rescearch .
und D‘.vulopmunx 79304 e e
FY 1981, 1982, und 1983,
L Yolume XXX G000, 82-329 82-326 83-320
FY 1980, 1981, ind 1982,
_VolumeXXX ......... 81-32] 81-325 82-321
FY 1979, 1980, iind 1981, - R‘%g ilii:r;df" S it 08
__Volume XXIX ........ 80-322 80-318 81-306 T 7 TP T e o TR T
FY 1978, 1979, and 1980, Academic Science: R&D l—und\ S
__Volume XXV ... 79-31¢ 79-318 80-315 FY 1980 - ..o $2-309 82-300 eeeee
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X976 oo 77-313 77-316 e . .
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Ependitures for Scientific ind 1973 ' 74309 752308
Engineering Activities :
Universities and Colleges
FY 973 73,306 75318 Z L T — ¥2-315
EY 1973 L 74-306 7336 ORIl = 76-314
BY 972 7308 e Research and Development in
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profit Institutions 75311
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extramural publications

human resources

1983

“This Dun’;i'n’d lor Engmz.crs—ProJecuons Through 1987,
E. Landls and Joseph Svestku. Managenent Science,
Vol 79 No 4, Apr 1983 pp 455-464.

Jor Recent PhD $. Bt.tty D. Maxhcld and Susan Henn:
Washington, D.C.: Nitional Research Council; 1983:

**Financial Supporl for lhc Hunmnltlcs A Sp"cml Meth-
odological Report Irene L. Gomberg and Frank J:
Atelsek: Hrgher Educanon Panel Report, No. 56. Wash-
ington; D.C.: American Council on Education, Jan.
1983. PB 83-179671

*e "Neuroseience Personnel and Tmmmg
and Frank J. Atelsek: Higher Education Panel Report,
No. 57. Washington; D:C.: Americiun Council on Edu-

cation. Jun. 1983: PB 83-242172

art “Tirie Postschool Investments in Educallon dnd Thexr
Inipact on Earnings Growth for Engmeers Bill Cooke
and Morris Cobern. Human Resources, Emplaymenl
and Development. Volume 3: The Problenis of Developed
Couittries and the International Economy edited by
Burton A. Weisbrod and Helen Hughes: London,
l:nLland Macmillan, Summer 1983:

“Programmible Automation: lis Effect orﬁmirﬁé Séienilﬁc-
E'ngim.e'ri'n'g L;ib"o"r Ma'rkét """"

lrcnc L. Gombcrg

ment Prmtm;, Oﬁ"cc Mar 1983, pp 80 88

Projections o] Suppl) of Scrennsls and Engineers to Meet
Defense and Nondefense Reguirements, 1981-1987.
Robert €: DduffenBach and Jack Fiorito. Stillwater:
Okla:: Oklahomau State Univ., College of Business Ad-
ministration; 1983:

Suence Engmeermg and Humamnes Doclorales m lhe

Szlmmarv Reporl 1982. Doctorate Rectpmms From Unn'd
States Universities. Washington, D.C.: Nutional Re-
search Council; 1983;

Undcrsmndmg the Higher UncmpIO)ment R.ne of

Womcn Scncntlsts and Engmeers

1982
*An Asses‘smun ol (_ollq,c. Student Houung and Physu.al
Plant,” Chitles J. Andersen and Frank : Atelsek.
ngher E‘ducauon Panel Report, No. 53: sthmgton
D.C.: Aniericidi Couneil on Education; O¢t: 1982 PR

83-136950

Labor Foree Purticipition of Women Baccaliureates in
Science,” Bclly M. Vetier. Women and Minorities in
Science: Slralegle‘ _/or Increasing Participation;, edited
by Sheilu M. Huniphreys, AAAS Selected Symposium
66: Boulder; Colo.: Westview Press, 1982, Chapu.r 2
pp: 27-37:

**Sabbatical and Reseurch Lcavcs in CO“Cng and Uni-
versities,”” Charles J: Andersen and Frank J. Atelsck.
Higher Education Panel Report, No. 53. Washington,
D.C.: American Council on Educalion, Feb. 1982. PB

82-240169

“Selected Characteristics of Persons in l:nvnronmt.ntal Su-
ence: 1978, Current Popuianon Reporlv Series P-23,
No. 119. Washington; D:€:: Bureuu of the Ceiisiis,
Ucpartmcnt of Commerce; 1982:

The Sludy of the Emplo vmem of Women ;S'clenmlv and En-

Foundauon Aug 1982.
Summarl Reporl 1981 Doclorale Rec:plenlv From United

Srates Universities. Washington, D.C.: National Re-
search Council, 1982.

* Undcrgmdualc Sludcnt Crcdxt Hours in Science; Engi-
neering, and the Humdinities, Fall 1980, Frank J-
Atelsek and Charlcs E. Andersen. Higher Education
Panel Rz’porr No. 54. Washmgton D.C.: Americun
Council on Education, Jun. 1982. PB 82-240854

1981
**An Analysns of Travel by Acadcmlc Scnenmts dnd Engi-
neers to International Sclenurc Meetings in 1979-1980,”
Frank J. Atelsek and Irene L. Gomberg. ngher Edu-
cation Research Report; No. 50. Wishington, D.C.:
American Council on Education, Feb. 1981. PB 82-

180977

Ca areer Outcomes in a Ma(chea’ Sample of Men and PVomen
Ph.D.’s, An Analytical Report. Nuncy C. Ahern. Wash-

61



(Jt.urg,m Institute of TLLhnolog)
*771» C areers o] Yazmg Dozlormm Tempora/ C hange and

Conn Yale Univ: /\pr I98| PB 81- 180787

*Curriculum Choice. and O(szpanona/ Attainment in Sci-
enee and Engineering: A Report to the National Sci-
ence Foundation: Jack Fiorito. Washington, D.C.,
Jun: 1981; PB 82-179.41.

“The Demand for Doclorate and Master’s Degree Holders
in Engincering Through 1987, Fred Landis. Conference
Pfi)[ééi]i’iigk le 1 Ld§ )‘ihgéli.i C‘ilil' Ami.'rimh'

275-78.
Demand Projeciions for Engineers Through 1987. Fred Lundis

and Joseph A, Svesthka. Milwaukee. Wisc.: Univ. of

Wisconsin-Milwaukee, Jdn 1981.
Izmplownem af Mmorm Ph D 5 Change Over Tmte sth-

Rz.sc.arch Councnl 1981.

Ho\\ Mdnv hngmcz.rx Wl” Gmduulc Durmg the highllt‘,s
Fred Landis. Engineering Education, May 1981; pp:

784-788.

*Human Capllal Adjmlmemv 1o Tedmoz'ogum’ 7€jimnge in
lhe Compuler Induslr The Case of sz’nm“ﬂ and En-
: Purdue

Univ., Jul 1981 PB 82- 180969

Maximi:z ing Returns on Caplmi investment in Data Re-
sources: Um'l-mg Library Structures and Information
/\/elu orkv 10 Dmenmmlz) Ihe Nmmnal SClence Foundanon

Wise:: Umv of WlSconéln Nov 198].

**Permanent Lzlyoffs What's Implicit in the Contraet,” Bxll

Cookc Industrial Relations. Vol. 20, No. 2, Spring
1981; pp: 196-292:

A f’ﬁ'oi 'sim'ii' bf the 'Uii'li':aﬁbii o] 'Ma'wé;"s D"ég'r'éé Hbizfé'rs

Ph D " Alan Porter. American Pnchol;gm Mdl‘ 1980.

*i’avz{actoral Appomlmemv and Drsa{momzmems Wash-

Rcsearuh Counul 1981. PB 82-115841

**Recruitment and Rclcnllon of Full Tlrnc Facully Fall
*1980." Frank J. Atelsek and Irene L. Gomberg. ngher
Education Panel_Report. No. 52. Washmglon D.C:
American Councnl on Educition, Ocl 1981. PB 82-240177

*Report on Chan es in Ihe Demand for Smenu ic and Tedz-
(4 1ges

extramural publications

(With Semiconductor Industry as Case Study). lvars
Gutmanis. Washingion, D.C.: Sterling Hube Corp.,
Aug. 1981. PB 83-180548

Research Participation and Other Characteristics of Recent
Science and Engineeriig Faculti. Rockville, Md.: Westat,
Inc., May 1981.

Thc. Rt.lurns to llu. Assouulc. Dc.g,ru. for TLLhnl( funs,’
The Journal ()/ Pmnzm Ruo arces. Vol XVI No 1
Suminier 1981, pp. 349-338.

Tlie R()Ie ()] llu' Dauoral Dissertation in Electrical Engz-
neering Education. Terry (_onndllv and Alan E: Poiter:
Atlanta, Gii.: Georgia Institute of Technology:

*- Sc.h.m.d (.lmmuz.nslncx of Full-Time Homanities Faculty,”
Frank J. Atelsek and Irene L. Gomberg. Higher Edu-
cation Panel Reporl No: 51: sthmg,ton D.C.:
Anerican Council on Education: Aug: 1981, PB 83-
343421

The Science Race: Training and Utilization of Scientists and

Engincers. US and USSR: Cdthcrme P. Ailes and Francis
W: Rmshing: New York, N: Yo Crane Russak: Aug. 1981.

*Summary Reporl 1980 Dac torate Recipients From Umled
Smlg)v Universities. Washington; D.C.: National Re-
search Council; 1981, PB 82-113960

5T}éiiiiiig’ Wb;l; Ei,’ié?i‘éii&'e’ &iid the E'a’iiimg's of M?ii 'and

Ouk Ridge /\xxou‘m.d Umvcrmn_s Dec. 1981 PB 82—
J007564

“Trends i Financidl Indicitors of Colleges and Universi-
ties.” Frank J. Atelsek and lrene L. Gomberg. Higher
Education Panel Report, No. 49. Washington, D.C.:
American Council on Education, Apr. 1981,

*Under lhc MlLrosLopc., * Betty M. Vetter. Working Wonien,

Mdy 1981, pp 54-58.

*Wln 0”[1 a Masler s Degree’ Ils Meanmg in a Time of
Retrenchmient. Los Angeles, Cahl Higher Educution
Resedarch Institute, Jin. 1981, PB 82-181512

Los Angclcs Calil: ng,hz.r hducauon RLSLdI‘Ch lnsu-
tute; Apr: 1980: PB 80-209992

AC ompanwm 0 f NSF Data sn Sclentific and Techmcal F' eldc
wth Dam on OCcupa' on 0[ EHJ)IOH)I(’HI Mlchdt.l G

The Demand for New Faculty in Scietice and Eigineering.
Miéﬁlid S MLPhchQn, c.d W‘i%h'ih'gi'o'h' D.C.: Nu-



extramurai publications

“The Douoml Dlw.rmnon -How Relevant? Terry Conrnolly
and Alan L. Porter, Engineering Education, Vol: 71,
Nov., 1980.

t)()uormc' Plus a Dem(ﬁ' The Earh Careers of U.S: Scien-
1ists and Engmeen anl Chubin and Alan L: Porter:
Atlanta; Ga.: Georgiua Institute of TLLhn()lL)L_\

Betty M:

2. Jun: 1980;

“Engineering und Sc.n.nu. Outlook lor Wonu.n
Vetter; Pr{jesmma/ Engineer, Vol. 50, No. 2
pp. 28-31:

Engineering Manp(mer Flow Predlcllon /n Dlnanuc Simu-
lation Mndz'{mg Fred Landis. Milwiukee, Wisc.: Univ.,
ol Wisconsin- Nlll\\dllkt_t.

S(l(’nll/l(‘ and Tezlmuai Fle/dv Wlllz Dara on OCuma-
tion. Michael G. Finn: Ouk Ridge, Teiin.: Ok Ridge
Associated Universities: Mar. 1980,

*Field Switching Among Baccalaureate Sclenmls ana’ Engl-
neers. Ricki P. Sweet; Steve Niczus, ind Paila Polvin.
Lo\u.ll Mass.: Univ: of Lowell; Out. 1980. PB §1: 187187

Forecasting the Supply and Un{;:am)n of Man]wuer in llze
Mathematical Sciences: An Economic Demaographic
Approach. Roy Rudrer. Wd».hmgton D( Conference
Boird of the Muthemutical Sciences: 1980.

Ilem Rm{mn se Anah sis: 1979 Survey of Docrorare Reuplemv

Washington. D.C.: National Academy »f Sciences/

National Research Council; 1980:

*L'dﬁ'o"r Marl\el Hd/mlmenlv by Scientists and Engmeerv

Probuln/llle\and Outcomes. William N: €ooke: Oronio,
Mt. Un’iv of Mdlnc. h.b 1980. PB 80- 90967‘)

Kuh und Rm Rddm.r sthmgton DC Conference
Bourd of the Mathematical Sciences. Feh. 1980; PB 80-
154016

ﬁ//ll!ll()doft)qlc al Appmach to ! 97?/79 New Entrans Surveys.
George K: Suhuz.llcr Rockville, Md.: Westat; Inc:;
Mar: 1980: PB 80-157761

Mobility Facrors Af]ecung llze Supph and Demand jar
Ph.D: Suz)nnm and Engineers. Lee Grodzins. Cam
bridge; Muss.: Mussuchusetts lnstuuu. of Tcuhnolog,y

* Nuxly Quahhcd th.nu.ntarx and Secondary School
Teuchers, 1977-78 and 1978-79."" Frank J. Atelsek and
Irene L. (J()n'lbt.l'L Higher Education Panel Keport No:
45; Washington, D. C.: Anierican Counciy on Educa-
tion: Feb: 1980. PB 81-180283

*Nnnuzadz'mlc Career Opuom jor Sclence and Engineering
Ph.D:’s. Lewis Solnion, Laurd Kent, and Margo-Lea
Hurwicz: tos /\ng,t_lc.x Calif.: Higher Education Re-

scarch Institate; Jul. 1980. PB 80:212616

Part-Time Facu/n and Their Eﬂecl on lhe Academic Labor
Mz)r/ier jor Suenmlv and Engineers. Howurd P. Tuck-

man: Tallahassee, Fli.: Florida Stute Univ.; 1980:

63

83

* Rz.lund Polluc.s and Practices of Collegz.s and Unm_rsl-
ties. *" Frank J. Atelsek and Irene £ Gombc.rg, Higher
Education Panél Report; No. 46; Washmbton D.C.:
American Council on Education; Feb: 1980. PB §1-
186031

Respome Clzaraclerlmcv of the National Smemlﬁc and
Technical Manpower System. Norm:n P: Hunimon:

Plttsbur;,h Pd Univ. ol Piti'sburbh 1780

Umzed States. sthmgton D C.: N ational Acadcmy

of Sciences/Nationil Resedrch Council; 1980:

Sclz.cted Chdnlclu‘lsllc% ol Full Tlmc Humanities Fucalty:

Fall 1979 Frunk J. Altelsek and irene L. Gomberg:

ngher Education Fanel Report, No. 51. Washington:
D.C:: American Council on Educauon Aug 1981.

Selected (.hdl‘dLlLrlSllLs of Pcrsons in Physlcal Science:
1978, Current Pnpzziznmn Reporis, Special Studies;
Series P-23; No: 108; Wishington, D.C.: Bureuau of ihe
Census; Department of Comiiierce.

A Study of the Masier's Deﬂree m SClenc'e and Engmeermg
Lewis C. Solmon: Los Angeles. Culif.: Higher Educa-

tion Reseurch Institote:
*Summarv Report, 1979. Dociorate Recipients Froni United

Stares Universities: Washlngton D.C.: National Re-
scarch Council; Mar: 1980: PB 80-209935

#T Tcnurz. Practices at Four-Year Golleg,cs and Umvcrsl-
tn_s F'r‘i'n'k J Atclsck and lrene L. Gombcrg nglzer

Wonu.n in the Compuu.r Scn.nces Sdlly Bolas and C.
Rose. Computer, Vol. 13, No. 8. Aug. 1986:

Womcn Suz.nhsts dnd Engnecrs m A mencdn Acadcmu

of Women vSmdlev Vol No 3. May/Jun: 1986;
Women Sczemms m Induwrv and Govermnem How Much
Progrew in the /970 §? Nancy C. Ahern. Washington:
b.€:: Nationul Acadcmy of Sciences. 1980.
“Working Women Scientists dnd Englnecrs Betty M:
Vetter: Science. Vol. 207, No. 4426. Jan. 4. 1980.
pp: 28-34;

1979
Career Pallernv ()f Docloral SCIE’IIIH‘IS‘ and Engineers, 1973-
1977 Lindsey R. Hiarmon and Betty D: Mauxfield:
ashmg,lon D. C National Academy of Sciences/
Nutional Research Council, 1979,

Climbing the Acadenic Ladder: Docioral Women Scientists



in Academe Nancy C Ahern. W;ishmgto'n' D.C.. Nu-
tional Acadcmy of Seiences, 1979.

The E]]ecn o] Nonrespome Blaa on the Resuits oj tie 1975
Survei- of Doctoral Scientists and Engmeers‘ Andrew W;
Spisiik iind Betty D. Muxfield: sthlngton 7[?776 Na-

tional Acudemy of Sciences/ National Research Coun-
cil, 1979.

*The Fmammg o] Science in Ihe USSR: Edited translation
of Answers to the Quesiions of the American Experts
on the Draft of the Soviet Report, translated by SRI
!nternduondl Afiiﬁéion Va:; 1979 PB 81-249823

Asslst'mce 1976-77;
Gomberg: Higher Education Panel Report No. 4’
Washington; D.C.: American Council on Education,
May 1979:

*tabor Force Participation of Women Trained in Science
éiiz? Eiigi‘ﬁééii'hg and thibis A fjébiihg iliéii P’a"riiL i;'i'a'i

*M elhodologtcal A pproach to 197 7; / 78 New Emrams Surw y S.

Apr. 1979, PB 80131903

Ph. D.'s in Busmen and Industry Ander W Splsak and
Bz.lty D Maxﬁeld WashlnL.ton D C. Natlondl

*Reporl oni the Conference of the U.S. -U.S.S. R Joint Sub-
group on Financing Research and Devel’opmenl prcpdred
by SRI International. Arlington, Va., 1979. PB 81-249849

*Receard’ F rce/ience Through the Year 2000: The impurlanc'e

of Maintaining a Flow of New Faculty into Academic -

Research. Washmgton D.C:: National Academy of
Sucnces/Natlondl Research Council; Aug: 1979: PB
81-114944

*Shured Use of Scientific Equnpment at Colleges and
Universities, Fall 1978;" Frank J: Atelsek =nd Irene E:
Gomberg. Higher Education Panei Report, No. 44.
Washington, D.C:: American Council on Education,
Nov: 1979: PB 80-135471

*Stdies of the Mobility of Scientists and Engineers. Lee
Girodzins: Cambridge, Mass.: Massachusetts Institute
of Technology; Dec. 1979. PB 80-138639

*Surmmary Report, 1978. Doctorate Recipients From Umled
States Universities. Washington, D.C.: National Academy
of Sciences/National Research Council, Mar. 1979.
PB 299353/AS

*Adjuslmems 1o the Supply qf hErggmfeenng and Technical
Manpower: Imerocrupanona/ Mobility of Engineers and
Technicians: Trevor Bain: University; Ala.: Univ. of

Alubsmu, Apr: 1978; PB 284215/AS

extramural publications

“Attracting Women to Psychology: Effects of University
Behavior znd the Eabor Market;” Louis Salmon.
American Psychologist; Vol. 33; Nov. 1978.

*[nternational Scientific Activitics at Selected Institutions,
1975-76 and 1976-77;"" Frunk J. Atclsek and Irene L.
Gomberg. Higher Education Panel Report, No. 37.
WJSHihétdﬁ D C Ahiéfitzih Council on Education,

**New Full-Time Faculty 1976 77: Hmng Pattcrns by
hdd and l:ducutlonal Attammcnt Pmnkl Atclsck

c‘mon MM 1978. PB 7 383I/AS

Nontcnuru Track Scncncc Pcrsonncl Opportumtn.s for
Independent Research,” Frank J. Atclsck and lrene L.
Goniberg. Higher Education Panel Report, No. 39.
Wishington, D.C.: Anierican Council on Education;
Sept. 1978,

Pro&mms of Rgcrullmenl Admittance, und Retention in
Griduute dl'ld Professional Schools.” Frank J: Atelsek
and irene L. Gombcr;, ngiwr Education Panel Rz'porl
No. 41. Washm;,ton D.C.: American Council on Edu-
cation, Dec. 1978:

Science and Engmeenng Technicians in Ihz{ United Siates:
Characteristics of a Redefined Population, 1972: ORAU-
138: Michael G: Finn. ©Oak Ridge; Tenn.: Oak Ridge
Associated Universities, 1978:

Science, Engincering, and Humanities Doctorates in the United
Srares: 1977 Profile. Washington; D.C.: National Re-
search €ouncil; Jun: 1978:

*Scientific and Technical Cédbéf;itibh With DCVClbbihg
Countrics, 197778, " Franl

ashmg,t\.n D.C.: Amc.m,an Counicil on l:ducatlon
Aug. 1978. PB 793846/AS

*The Slud‘ oj lhe Academlc Emplm'mem and Graduale En-

glgnn F. ,Ny,n. LQ§ Angg.jc,s ,C,llgf, mEya’quVqtmn and
Training Institute, Dec. 1978, PB 293852/AS

*Summary Réf;bii 1977 Dbéibiéié Ré&?ﬁiéhik Fibiii Uiii‘iéd

at.erh (.ouncnl Fcb 1978 PB 793854//\5
“Turnover of Senior Faculty in Departments o'l'S'o'Li‘il and
Physical Sciences and Engineering,” Louis
ecearch in ngher Education. Vol 8, pp 343 335

Trt.nds in C,omposmorl and Rcsggrch Ac;mty ,l-mnx J,
Atél%ék dhd lthL L. Gomberg. Higﬁé'r E’d’u'c'dli'o'ii Paii'el

on l:ducallon Fc_b 1979. PB 793905/AS

64



extramural publications

1977
e areer Achievements of NSF Graduate Felloivs, Auardces
of 1952-]1972. L. R: Harmon: sthm;,ton D C.: Na-
tional Academy of SciencesyNutional Resciifch Cotncil,
Jun. 1977, PB 277637/AS

*Career A(hlewme) s of the National De]ense Ea'u( ation
Act Fellows 0f 1959-1973: E: R: Harmon: Washingion,
D.C.: National Academy of Sciences/Nationul Research
Council, Jul. 1977. PB 2776287AS

4 (enlun o/ D()(l()ral('\ L. R. Harmon: sthmgton D.C.
National Academy of Sciences/National Research
Council, 1977,

“College and University Serviees for Oider Adults.™ Frank J.
Atelsek and Irene L. Gomberg. Higher Education Panel
Report, No. 33, Washington, D.C.: American Council
on Liducution, Feb. 1977.

*DPocroral Se I(’Illl\l" und I;ngmee)v in the United Srtates:
1975 Profile. Wushington, D.C.: National Academy
of Sciences, Jan. 1977. PB 76’99"//\3

*f;rz])i()lmwn Sranis 0/ Ph.D. S( ientists and Engineers: 1973
and 1975. \\asbln;,ton D.C.: Nutional Academy of
Sciences: Jun. 1977. PB ’6")9I/AS

“Energy Costs and hm.rg,v Consuvauon Progrdms in Col-
leges ‘md Umvurmln.s 1977 73 and 19721 75 Frdnk I

Re/mrl No: 3t: Washlng,ton DC Aiierican Couneil
on Education; Apr: 1977,

*The Impact of Federal Programs and Policies on Manpou er
Planning for Scientists and Engmeers Report of a
Workshop. Washington: D:C:: Scientific Minpower
Commission, May 1977: PB 268783/AS

*S(I(’Hll/l( and Technical Personnel in Energ1 Related
Activities: Current Situation and Furure Reqturememv
Hugh lolk Ll al. Urbana Champdlgn lll C<.mcr For

PB "7’884/A§
i?nm»m’n R'éﬁo"ri 107(’ D;jz'i(’jr’éié R’éz’iﬁiéhiv i"rom Unued

of Selected Sludlev Buu Vutcr Wa#hlngton D.C.:
Scientific Muanpower Commission; Feb. 1977 PB
’()8789/}\5

*The System of Finaiicing Research and Development in the
United Slales Response 1o Questions Posed by thc
Union of Soviet Sociilist Republics. Arlington; Va::
SRI lnlt.l'ndllondl 1977 PB 8| 2498”

Cdmpb(_ll M<.nlo Park Cahf Smnford Rw:arch ln-
stitute; 1977, PB §1-249815

65

[o2]
(3;]1]

1976
Applicability of AAMC Data 10 NSF Surveis of Manp(m er
Resources. Gerlandino Agro und Thonias Lirson.
Washington; D:C.: The Association of Aniericin

Medical Colleges; Aug: 1976.

g aculty Research: Level of Acuvuy and Choxcc ofAn.a
Frank J. Atelsek and Irene L; Gombcrg, ngher Edu-
cation Panel Report, No. 29: Washington, D.C.;
American Council on Education; Jun. 1976. PB
263017/AS

* Ht.dllh RL\LdI‘Lh ch-lmcs A Survey of Doctoriti-

' Frank J: Atelsek and Irene L.
Qombcrg. nghgr Educallon Panel Report; No: 8.
Washington, D.C.: American Council on Education:
Feb. 1976. PB 263016/AS

**Mujor Field Enrollment of Junior-Year Students: 1973

and 1974, Frank J. Atelsek and Irene L. Gormbcrg
nglzer Educaiion Panel Report, No. 26. Washington;
D.C.: American Council on Education. Apr. 1976. PB

263065/AS

*Oyobennosti Fmanslrovamva NaukleSSR Ye. I. Valuyer;
l: S. Glyuzer, et. al. Moscow, Russia, 1976. PB 8i-

*Trends in 4pmude of Graduale Sludems in Sc:encc
R. F: Boldt: Princeton; N. J.: Educational Testing

Service; Dec. 1976. PB 263455/AS

*Unique Characteristics of Fmancmg of Sc:ence in lhe
USSR. Ye. I levyev L:S: Glyazer, et. al. Translation
of Soviet report; Osobennosti Finansirovaniya N:tiki
v SSSR; by U.S. Joint Publications Reseirch Service.

Moscow, Russia, 1976. PB 81-212243

* Young DO(.lol‘dlL Faculty in Selected Sciernice and Eng,x-
neering Departments; 1975 to 1980;" Frank J. /\lt_l\t.k
and Irene L. Gomberg. ng/ler Education Panel Report,

No. 30. Washington, D.C.: American Council on Edu-
ciation, Aug. 1976. PB 262989/AS

1975
“Careers in Science: A Project Taleni Siudy.” Marion F.
Shiycoft. Palo Alto, Calif.: Amencan Institate for
Research, Oct. 1975,

*The Demand for Sc:enuf ic and Technical Manpower in
Selected Energy-Related Industries, 1970-85: A Meth-
odologv Applied 10 a_Selected Scenario of Energy Oui-
put. Washmgton D.C.: National Planning Association; -

1975. PB 240865/AS

*Field Mobn'llv ofDocloral Sc:emlvlv and Engineers. Wash-
ington, D.C.: National Academy of Sciences; Dec. 1975.



Impact of Fezlerm’ Pollution Control and Abatement Ex-
penditures on Manp(m ‘er Requirements; Bulletin 1830.
Wushington: D:€.: Bureau of Labor Statistics, Depart-
ment of Labor. 1975.

**Non-Federal Funding of Biomedical Rescarch and De-
velopment: A Survey of Doctoral Institutions,™ Frank J.
Atelsck. Higher Education Panel Report, No. 25.
Washington, D.C.. American Council on Education,
Jul. 1975, PB 256037/AS

“Selected Characterisiics of Persons in Fields of Scierice or
Engineering, 1974, Current Population Report, Spe-
cial Studies, Series P-23. No. 53. Washington, D.C.:
Bureau of the Census. Department of Coninierce,
Jul. 1975,

Sludc.nl wamnu. Pdruupanls und l’ro;_.mms 1974-75."
I mnl’\ J. f\lt.lsuk and Irene J. Gomberg. ngher Edu-
cation P'mi'el Report, No. 27. Wishington, D.C:

Aniericin Council on Educition, Dec: 1975:

Summan Reporl 1974. Doclorale Reclplemv From United
Stares Universities. Waushington. D.C.: National Re-

search Council, Jun. 1975,
“A Survz.\ of Commumg Education Opportunmes Avuilable

L Non‘uddc.mu Scientists. Engineers, and Mathe-
maticians:” Elaine H: El-Khawas and Joan L: Kinzer.

ngher Education Pqnei Reporl No: 23: Washington;
D:C:: American Council on Education; Apr. 1975

1974

*Awmung lhe 1mpatl of Changes m Nalzonal Prlormevfor
ton; D: (_ National Plannmg Assocmllon FLb 1974
PB 239752/AS

Characteristics of Persons in Engineering and Scientific Oc-
cupations: 1972; Technical Paper 33. Washington,
D.C.: Bureau of the Census. Depariment of Com-
merce, Apr. 1974,

**College and University F;ifcilijii:f;;ﬁExp:cclji:lith 6f S'p;i'c'c
Jhd M‘iihlé'n}i'n”c'e Ni.édi fiji FJII ]971

Wmhmgflon D C AerlCdn Couricil on l:ducauon
Sept. 1973, PB ’56035/AS

*Co mpcnmmon Pmcucz.% For Gradualc Resedrch Aswsmnls
A Survey of Selected Doctoral Institutions,”™ Jouan L.
Kinzer and Eldine H. El-Khawus. Higher Education
Panel Report, No. 21. Waushington, D.C.: Americin
Council on Education. Oct. 1974. PB 256036/AS

C()mpuler Manpower Oullook Bulletin 1826. sthmglon
D.C.: Burcuau of Lubor Statistics. Depuartment of
Libor. 1974.

*The Demand Jor Sctennf ¢ and Technical Manpouer in
Seiecled Energy-ReIaled Industries, 1970 85: A VMeIh-
odology Applied 1o a Selecred Scenario of Energy Out-

extramural publications

Projlle \ ath;:lon D.C.: Nduondl Amdcmw of Sci-
ences, Muar. 1974,
*e l:nrollnu.nl of Mlnorllv Graduate Students ut Ph.D:
. Elaine H. El-Khawus and Joan L.
Kinzer. Higher Ediication Paniel Report; No. 19: Wash-
ington, D.C.: American Council on Education; Aug:
1974. PB "37643//\5
l:\pz.m.d Enrollment !orﬁMraiter s or Higher Degrees;
Fall 1973,

* Jeffrey E: Dutton: Hzgher Education Panel
Rep()rl No: 17: Washington: D:€:: American Council
on Educatior; Mar: 1974:

;;Fdédiis Téﬁtifé ;iii& Cdiiif;id S'yktiiiik 1972 ;ihd 1974 T

Americaa Council on l:dumuon DLL 1974
“Fii/( Liﬁd Tih Yi.';i'r's Ai‘iéf Cdlllgi Eiilr) l:ldihi. H

Educal'on Re‘earch Renorlv V()l 9 No l OLl 1974.

Kmar I;’.OherEducauon Panel Reporl No 8. sth-
ington, D.C.: American Council on Education. Apr.
1974. PB 252618/AS

Produulon of Doulomlu ln St.lc.clt.d hclds 1972- l975
Jeffrey E. Dutton idnd Eldmc H. El-Khawis. ngher
Educauon P’diiéi Reporl No 16 Wathglon D.C..

S'l'a'ii’v Unnervmev Wishington, D.C.: Nduondl Re-
search Council, May 1974,

1973
Bmond lhe C ()Ilege Years: Final Reporl on the 1971 tongl-
ludma/ Followup ofI%I and 1966 Frestmen: H: S: Astin;
E. H. El-Khawas. and A: S Bisconti: Washington; D.C::
American Council on Education and Center for Human
Services:
“Courses and Enrotiment in Ethnic/Racial Studies:™

J. E. Dutton. Hzgher Fducation Panel Reporl No. 14.
Wushington: B:€:: American Council on Education;

Aug: 1973

Employment of Scientists and Engineers, 1950-70. Washing-
ton; D:€:: Bureau of Labor Statistics: Department of
Labor; Sept. 1973.

“Enrollment of Junior-Yeuar Students. [1971 dnd 1972)."
i: E: Dutton and B. A. Blandford. Higher Education

66




extramural publications

Panel Report, No. 12, Wishingion: D.C= Americai
Council vn Education, Spring 1973.

“Four Yeurs After College Entrv.” AL E, Buyer: J. T: Royer,
and R. Mo Webb. American Council on Education Re-
search Reporis. Vol. 8, No. |, Mar. 1973,

“Murriage and Fertility Patterns of Scientists and Engi-
neers. A Compurison ol Miiles and Females,” Deborah S
David. 1973 Amnual Proceedings of American Socivlogical
Association: Washington, D.C.: Amcrican Sociologicul

Association; 1973;

Persons in Engineering; Scientific, and Techiical Occupa-
tions: 1970 and 1972, Wishington, D.C.: Bureau of
the Census, Department of Conimierce. Jul. 1973,

Trends in Apititude of Graduate Suudents in Science. R, F.
Boldt. Princcton, N. J:: Educuationl Testing Scrvice,
Jin. 1973,

“Undergraduate and Graduate Stady in Scientific Fields,™
H. S, Astin and A. S. Bisconti: American Conicil oh

Education Research Reports. Vol. 8. No: 3 Aug. 1973,

funding of science
and technology

(Noreports issued on these subjeets. )

1982
*Alternative Strategies for Developing Reliable Estinidtes of
National_ Academic Basic Research Expenditires by
Field of Science and Engineering: Final Report. Divid E.
Trevett and Jack Moshmaun. Bethesda: Md.: Moshimiin
Associites, Inc., Jun. 1982, PB 83-133779
An Examiiaiivii of Possible Linkages Between the National

Goodmun and Elizabeth C. Megna: Washington, D.C.:
Technical Assistance Reseiarch Program: Apr: 1982

*Financing ar ihe Leading 100 Research Universities: An
Executive Overview A Study of Finaneial Dependency,

Concentration. dnd Related Institation! Chtiricieris-
tics. Murilyn MeCoy, Juck Krakower. and David
Mukowski. Boulder. Colo.: Nationul Center fur Higher

Education Munugenicnt Sysicms. May 1981. PB 82:
114993
Q

ERIC

Aruitoxt provided by Eic:

87

*Financing of the Leading Research Universities. A Stidy
of Financiul Dependency. Concentration: und Reliited
Institutional Characteristics. Marilyn MeCoy. Jick
Krakower, and Duvid Makowski. Boulder; €olo.: Na-
tionul Center for Higher Education Management Sys-
tems, My 1981, PB 82-242587 and PB 82-242579

1980
*Expenditures for Seientilic Research Equipment at PhiD-
Granting Institutions, FY 1978, Frank J. Atelsek and
trene . Gomberg. Higher Education Panet Report.
No: 47; Washington, D.C.: American Council on Edu-

cation; Mar: 1980, PB 81-186678

1979

Estimating Indusirial R& D Expenditures by Natioial Fiic:
tional Objective. Béfiiurrdr N: Samers. Staniford. Conn.:
Cooper and Co.. Jun. 1979,

*Federally: Fuiided Research and Development ar Universities
and Colleges. A Distributional Analysis, Volume 1.

Finil Report. George J. Nozicka: Washington, D.C.:
Moshmin Associates. Inc.; Feb: 1979 PB 294008/AS

*Federally Fiided Research and Development a1 Universities
Appendices, George J. *Nozicka. Washington; D.C.:
Moshniiin Associates, Inc., Feb. 1979: PB 294009/AS

Inventory and Analysis of Maierials Life Cycle Research and

Development in U.S. Indusiry, 1977, Washington; D.€::
Committee on Materials, Dept. of the Interior: Apr. 1979:

1978
Support of Basic Research bi- Lidusiri. Howird K. Nason:
Joseph A Steger. and George C, Manners, Jr. St.

Louis; Mo:: Industriai Research Institiic Research
Corporution; Aung. 1978.

1977

Overseas Research and Development by United Siates Miil-
tinationals, 1966-1975: Estimates of Expenditures and
A Siatisiical _Profile. Daniel €Creamer. New York: The
Conlcrence Board, 1976.

1975
Patierns of Associaiion in Research and Developnient,
Monogriaph No. 26. Guy Black: Washington, D.C.:
Prograii of Policy Studics in Scicnce and Technology.

The George Washington Univ.; May 1975:



1974
Dialugues with Management on Research and Developmieiit,

\lonowmph No. 31. Guy Black. Washingion, D.C..
Program of Policy Studies in Science and Technology.
The George Washington Univ., May 1973.
Patterns of impact and Response in_Research and Develop-
iiiéiii in Iiizliiiiii' Siiiiiiii'a’ii 'o]‘A Siu'di' Monogriph
""""""""" Progr;uﬁ Ul'

Réwunh Dwelupmwu and Bucmesi Coiiditions, 1960-71,
Monograph No. 24. Guy Black. Washingion, D. C.
Program of Policy Studies in Science and Tu.hnologv
The George sthmglon Univ.. May 1974.

The Sensitiviry ()/ Tlfws ()I Rewarch and De\eiopmem 10
Business Conditions, Monoémph No. 235, Guy Bluck:
Washington, D.C.: l’rog.mm of Poiicy Studies in Science
and Techiiology, The George W Wushington tniv:;
May 1974

i 9‘73

pmml Stud\
Buxter: The Jmmm{ oj Inducmal EC‘()IIOIHI(‘T Vol XXl
No: 3 Oxford: England: Basii Blackwell, Jul. 1973.

outputs and impacts
1983
Further Research into Technology Owiput Measures. Kcith L.

ld\mrds and John W: Alexander: Jr. Glastonbury,
Conn.: The Futures Group: 1982,

chlupmwn of Indicators of Technological Innovation Using
Palenl t\ammm Citations. Mark P. Carpenicr. Cherry
Hill; N: 4:: €omputer Horizons: Inc.: 1983.

1982

and l'mdc.nmrk OHlu. Olﬁcc of Tz.c.hnology /\sst.ss-
ment; 1982
i;;dia; (5;; o'fma Ptiiéiii ompm oy‘us l}i'dimn (1653:3'1'1

nolfo&.\ ,,,,,
7. Sbhl]g/\\’lnlcr 1982,

Q

extramiural publications

The Reialmmlnp of Eduvation, Race, and Gender 10 Atten-
liveness to Science and Tz’dmo{ogv Policy. Jon D.
Miller. DeKalb: 1ll:: Northern lilinois Univ.

Swiall Bmmeu Palennng sthmgton D.C.: U.S. Patent
dind Trudemark Office; Office of Technology Assess-
ment and Forecast; 1982:

Venture Capital Investments and Small, High- Technologv
C “ompanies: A Measure of the High-Technology Small
Business Sector: Norman D: Fust. Wellesley Hills, Mass.:
Venture Economics:

1981
“Administrative Responsibilities and_the Conduct of Acu-
demic Basic Reseuarch,™ Vol. [11. Pipers Conimissioned
as Background for Science Indicators, 1980. Wishington,
D.C:: N;iti'o"n;il SLiLii'c'c Fbijh"dziii'o’h’

WorIdPalem Injormauon. Vol 3(4) l98l pp. 160- I()?

“Indicators of lnlcrnauondl Tec.hnolo;:y dnd Trade Flows.'
Vol. 1. Papers Conimissioned is Back&round for Sci-
ence Indlcalorc 1980. Wishington, D.C.: Nutional
Science Foundition.

lndlrt.cl Mcuhamsms ol Fz.dcml SUpporl for Rcscdrch
and Dcvdopmcm vol. 11. Pdpers Commissioned us
m.kground for Science Indicators. 1980. Washington:
D.C.: Nationul Scienice Foundation:

*The lnﬂuence of A4 eronaullc‘ai R&D F\pendlmrev Upon the
Productivity of Air Trancporlanon Ralph €: kenz,
John A. Machnic, und Anthony W: Elkins. Dayton:
Ohio: Univ. of Duyton, Jul. 1981. PB 81-247140

*The Meusurement of lndUstrmI Innovation;™ Vol.
Papers Commissioned as Background for Science Indl-

vators, 1980. Washington; D:C.: National Scicnec
Foundution:

“Patents: Their Evaluation; Their Posture, Their Procure-
ment und Their Function:™ Irwin M Aisenberg. Inrer-
sciencia, Vol. 6; Nov:/Dec: 1981; pp. 395-401.

Procedures for the Development of Bibliometric Measures
/br Uve in Science Indl'caibii Réﬁbiik M‘i'rk P. C;i'rp"ciil'c'r.

A Proposed Convention for Mcusugng thL Sl}ug'o'l' the
Art ol Products or Processes,” Theodore J. Gordon
and Thomas R. Munson. Techiological Forecasting
and Social Change, Vol. 20, 1981, pp. 1-26.

“Rclationship Between R&D l:xpc.ndlluru and l’ublu.duon

dul R.

Oulpul lor U S. (_ollcgz.s dnd Unlvcr\nu.s,

Recearch Sludv o) lhe DII'L’(‘I and Indirect Ejjecn of
Federally-Sponsored R&D in Science and Engineering

. 68

ERIC

Aruitoxt provided by Eic:



E

extramural publications

ar Leaimg Revear(h lmmullons Volunu. I, Executive

Sammary: Duvid J. Bowering dnd John K. Shechan.

\\/ath;_.tch D.C.: Science Muanagement Corp.,
: 1981

Research Study of the Direct and lndlreu I;:f/eclv oj Fed-
erally- Spmzmrea’ R&D in Sc ience and Engineering ar
Leading Research hzsmuuanv Volume H, Final Re-

port. David j Bowering und John K. Sht.eh‘m Wash-
ington; D:€:: Science Mdndg,cnu.nt(_orp Nov. 1981.

1980
“The Adequicy of the Science Citation Index (SCI) as un
lndu.‘ltor of International Scientific Activity,™ :l”rrkr P
Curpenter and Francis Narin. Journal of The American
Socieri of Inforniaiion Sciences. Mar. 1980.

The Anemne Pub[w for Sueme Poh( v:. A Case Study in
Issue Speujlcalmn Jon D. Miller and Kenneth Prewitt:
DeKulb, Hl.: Northern llhnols Univ.

Bibliomerric indicaror Serles in the U S Sueme Indicators
Para 7Base l*mnus N‘mr. and M‘xrk P Carpc.nu.r
Cherry Hill; N:

“Compirison of Peer iand Clmtlon Aw.ssnu.nt of the In-
fluence of Scientific Journals,”" Paul McAllister,
Richurd €. Anderson; and Fruancis Nurin. Journal of
the American Sou-'x of ln/ormauon Sciences, Muy

1980; pp: 147-1532;

*Data User's Guide to the Nat sial Scteme Foundalmn K
Science Literature Indicators Dara Base. Springficld,
Va.: National Technical Information Service, 1980, PB
82-104266

*Dewlupmem oj Rejuwd fmiumoh o] T zlum al lmmvauon

Mdrk (.arpunu.r Cl1¢rr5 Hll N: Iz Compuu.r Homons
Inc., Feb. 1981, PB 82-101833

Evolution aml Si'a'iii; - Bibliometric Dmar Usedin U. S Sci-
ence Iidlice; s Reports. Murk P; (.drpum.r and ¥Francis
Nitritz. Cherry Hiil, N. J.: Computer Horizons, Inc.

lm[u arors 0/ Ilw Palenl Output of Industrialized Conuntries
(tabulitions). U.S. Patent and Trademark Office; Office
of Technology Assessment and Forecast: W ashington;
VD C.: Division of Science Resources Studies: National
~vienice Founduation, 1980,

Indicators of the Patent Outpii ,f U.S. Industry {1963-79)
and Fuergl Patenting [1963-79] [microfiches); U.3;
Putent and Tradenitrk Ofiive, Office of Tt.chn'ﬁ""g\
Assessimont dnd Forecist. Washic 1
of Seience Resources Studies, Na: mnal Su;ncu I'cun-
dation; 1980.

*The Measurement of the Almmlt" f)f the IJ 9’ I’ublu Toweid
Org: nu"z'zlSuenw Jon [ Mxlh.r‘xnd KLnnLth P cwitt,

Chicagos 11 Nationul Opinion Reseiirch Center. Univ
ol Chicago: PB §1-155079

éS

Q

RIC

Aruitoxt provided by Eic:

*Reference Source of Soviet R&D Slaumcs

89

;;Mqilsuring Scientific Activity i Lesser Developed Coun-
tries.” J. Duvidson Frame. Scientometrics, Vol. 2
Mur: 1980, pp. 133-145.

National Surve P u] Ihe Amluzfev ()j lhe U S Publi¢ T(mq((l

Science and Tedmolngv Koriay Tunfer, ct. al. Spring-
held V‘l thxondl T(.Lhnl(.;ll lnlonmmon Service.

Umverwnes' Paul R. McAlhqu.r Chcrry Hl“ N J.
Compauter Horizons, Inc., Alg. 1980. PB §2: IOSISO

*Research into Technoiog; Oulpul Meavure
Thcodorc:l Gordon uand T. R. Munson. Glaxtonbury
Conn:: The Futares Group. 1980. PB 812235300

“Science Indicutors: lmphcatlons for Reseurch and Polu.j,
Sc‘tenlomelnr\ Vol: 2, Oct l980

82- 207408

“The Sllb_j(.(.l Composition of the World's Scieiitific Jour-
nals ) dl‘k P. C arpcntgr and Franc:x Naurin. Scien-

T(.(.hnology dnd the Chdng,mg Positions of U:S: Firmis
Among the World's Largest Companies;” Nestor L
Terleckyj. New International Realities: Vol. V., No. 1,
Jul. 1980, pp. 1-6.

1979
* d'r’r@m Problents F’a"ciiig Sbi&l[ R& D i‘i ﬁiiv’ i«";x ﬁi\ Prqv,i;;.

"""""" " J. Davidson
l-'r;i'n'i'c And M‘lrk C‘xrpcntcr Soua[ Sludlev of Science;

Vol. 9, Nov. 1979, pp 481-497.

"‘hnemaumza[ Sc‘wnce lmIlc‘alr)rv—Developmem of Indicators
of I'menm!/ona[ Scientific Activity Using the Science
Cirarion index. Mirk Carpenter. Cherry Hill, N. J::
Computer Hurivons, liic., Mar. 1979, PB 293033/AS

*Thz’ M'ec.. my ny Palenl Slallmu Thls r(.porl contains

'sr :t\ ol pdu.ntmg, Dr. Jdnu.s L Harns. Prol M‘lry A.
Hoiman; Prof. Edniund W. Kitch, and Prol. K¢ith
Paviit: W‘ishmgton D.C.: Nutional Scierice Foundation,
1979; PB 86-137664

“The Payvofis of Science for Dcvcl’opiﬁi.'n’t " ). Davidson

Irame. Interciencia, Vol. 4, Sept. /Oct. 1976, pp. 263-266.

: 1950-1978.
Robert W. Campbell: Washington, D.C.: Nationil
Science Foundation; 1978: PB 80-13937]

1978

[Noreports issued on these subjects:)



1977

The Feasibility of Obiaining Additional Informiation on Ii-
dustrial Research and Development. Bernard N. Suniers.
Morris . Whitcap, and D'o"r'o’ihy

1976
*Aimmié; of the U. S P;zi'nh i‘oﬁ'a”rd Sbfe}itl' and Tél‘h’r?bil)gi'

Caravan Survus SLpl 1976 PB 787700/AS

*Ina'u ators oj lmerna ional Trends in 7echnoiogua1 Innova-
tion, Qlcphun Feinman and Willium Fuoentevilla:
JenKkintown. Pa.: Geliman Associates; Apr. 1976. PB
263738 //\S

*Re]erence Sgu(ejy on U.S. S. R R& D Statistics: Robert W.

Cunmipbell: Bloomington; Ind:: Indiana Univ; 1976. PB
276290/ AS

*Science Literature Indicators Study. 1975. Philadelphia,
Pu:: National Federation of Abstracting and Indexing
Services: Nov: 1976: PB 278775/AS

*fndicaiors of the Outpit of New Technological Prodiicts
Jrom Iidusiry. Herberi S. Kleinman. Columbiis, Ohio:
Buttclic Columbus Labs., Feb. 1975, PB 293072/AS

extramural publications

1974
* Artitudes 0] the U.S. Public Toward Science and Technolog),

Study I1. Princeton; N: J:: Opinion Research Corp:;
Curuvun Surveys, Jul: 1974. PB 262029/AS

}‘j/ecls o] R& D on the Productivity Growth of Industries: An
E\piormorl Study: Nestor E: TerleckyJ Washington;

D.C:: National Plzinnlng Association; Oct. 1974,

Omngrgrwmalmn in R&D—A Betier Approach?; Mono-
graph No: 2 .Guy Bluck: Washington; D.C.: Program
9( VPollcy Studies in Science und Technology. The George
Washington Univ.; May 1974,

Research; Development, and Financial Performance, Mono-

graph No. 23. Guy Bluck and_William A. Fisher.
Washmg,ton DC Pr%rdm ol Polu.y Studies in Su-

May 1974,

1973

Chemtslrt n Ihe Econonn sthmgton D.C.: Aniericin
Chcmu.al Souctv Oct. l973

Procew Some Case Sma’les (.olumbus Ohio: Buttelle
Columbus Ldbs Mdl‘ I9 1973. PB 228'»08/AS

duLIIL Columbus Labs., -Feb. l973 PB 228#09//\8

-7
<



